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APPLE  PESTS 


the  frosts  of  early  winter,  aometlmea 
worklDg  SB  late  as  the  end  of  October. 
The  number  of  eggs  deposited  by  a  single 
female  exceeds  100,  and  possibly  200.  The 
eggs  remain  unchanged,  or  dormant.  In 
the  twigs  until  the  following  spring, 
hatching  In  May  or  early  in  June.  *   •   * 


FlK. 

The  eggs  of  the  buffalo  tree  hopper  are 
subject  to  the  attacks  of  at  least  two 
minute  egg  parasites,  which  often  do 
much  to  keep  the  Insect  In  check 

In  general  characteristics  the  larvae 
and  nymphs  resemble  the  adults,  hut  are 
wingless  and  covered  aiong  the  center 
dorsally  with  numerous  forked  or  barbed 
projections. 

Food  PUBta 

All  kinds  of  succulent  plants  such  as 
weeds  and  garden  vegetables  are  fed 
upon,  but  In  this  respect  the  Insect  Is  not 
a  serious  pest. 

Bemedies 

The  destruction  of  the  Insects  them- 
selves is  hardi;  practical.  By  limiting 
the  amount  of  unnecessary  vegetation  In 
and  about  nurseries  and  orchards,  a  great 


deal  can  be  done  toward  keeping  down 

the  Insect  In  the  larval  and  pupal  stages. 
Pruning  out  and  burning  the  Infested 
twigs  will  also  materially  decrease  their 
numbers.  Clean  cultivation  will  probably 
do  more  than  all  other  precautions. 

Canker  Worm 
Notolopiu  sp. 
H.  P.  Wilson 

In  the  early  spring,  after  the  apple 
leaf  buds  have  opened,  we  often  find 
numbers  of  little  darkish  colored  measur- 
ing worms,  which  feed  on  the  leaves. 
These  are  called  canker  worms  and  are 
apparently  different  from  our  Eastern 
canker  worms.  The  eggs  of  this  Insect 
are  deposited  on  the  trunks  and  leaves 
and  hatch  tn  the  spring.  When  first 
batched  the  larvae  are  very  small  and 
such  feeding  as  they  do  Is  not  apparent. 
As  they  Increase  in  size  the  entire  leaf, 
wttb  the  exception  of  the  midrib  and 
larger  veins,  Is  devoured.  About  four 
weeks  after  hatching  the  larvae  are  full 
fed  and  then  drop  to  the  ground,  enter 
to  a  depth  of  a  few  Inches  and  pupate. 
They  remain  here  until  late  fall  or  early 
spring,  when  they  change  to  the  adult 
Insect.  The  eggs  are  deposited  In  masses 
by  wingless  moths  of  sluggish  appearance 
that  gradually  crawl  up  a  small  twig,  de- 
positing the  eggs  as  they  move  forward. 

The  female  moth  Is  brownish  in  color 
with  a  slight  tinge  of  gray  and  measures 
about  three-fourths  Inch  in  length.  The 
male  moth  has  not  been  observed.  As 
the  female  moth  is  unable  to  fly,  this 
species  Is  distributed  very  slowly,  and 
since  the  larvae  readily  succumb  to  ar- 
senical poisons,  there  is  very  little  chance 
for  this  pest  to  ever  become  very  serious. 

The  same  remark  would  apply  to  the 
fall  canker  worms. 

Casebearers 

CoJeophora  ftetcherelta 

C.  malivorella 

The      cigar     caeebearer      (Coleophora 

fletcherella)  and  the  pistol  casebearer  (C. 

malivorejla) ,  so  named    from    the    shape 

of  their  cases,  are  Insects  which  may  do 

a    considerable    amount    of    Injury    but 

which    may    be    controlled    by    spraying 
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properly.  The  adalU  are  moths  measur- 
ing about  one-half  inch  from  tip  to  tip  of 
the  wings.  The  larvae  hibernate  in  cases 
attached  to  twigs.  In  spring  they  feed 
on  the  opening  buds  and  the  new  foliage 
till  full  grown,  living  all  the  time  in  cases 
which  are  readily  seen  projecting  from 
the  surface  of  the  bud  or  leaf.  They  also 
attack  the  flowers  and  fruit.  The  case- 
bearers  are  distributed  from  Nova  Scotia 
westward  to  the  Mississippi  and  south- 
ward. They  are  held  in  check  by  a  mi- 
nute parasite. 

Treatment 

Spray  with  kerosene  emulsion  or  Paris 
green  early  in  spring  before  the  leaf  buds 
are  opening.  Orchards  regularly  treated 
for  codling  moth  will  not  be  troubled. 

Caterpillars.  See  Tent  Caterpillar, 
Red  Humped  Caterpillar. 

Ceeropia  Moth 

Samia  ceeropia 

This  is  the  largest  caterpillar  and  moth 
occurring  in  the  United  States.  The 
caterpillar  measures,  when  grown,  in  the 
neighborhood  of  four  inches  in  length  and 
bears  along  the  back  blunt  tubercles, 
some  red,  some  yellow,  some  blue.  Some 
of  the  larger  moths  have  a  wing  expanse 
of  seven  inches. 

The  magnificent  moth  of  this  insect  is 
so  striking  in  size  and  colors  that  most 
people  who  have  lived  in  the  country  or 
in  villages  have  at  ^ome  time  had  their 
attention  arrested  by  it.  The  larvae  is 
not  less  striking,  but  its  green  colors  are 
so  like  those  of  the  leaves  that  it  is  not 
often  seen,  unless  several  of  them  should 
denude  a  small  tree  or  two  in  a  door- 
yard.  I  have  known  a  couple  of  the 
ravenous  fellows  to  clear  the  leaves  from 
a  young  apple  tree  pretty  completely. 

The  pupa  stage  is  passed  in  a  large 
reddish  gray  cocoon,  consisting  of  tough 
layers,  the  outer  one  separated  by  a  layer 
of  loose  silk  from  an  inner  oval,  com- 
pletely closed  over  surrounding  the  pupa. 
Not  important.  H.  Garman, 

Lexington,    Ky. 

Climbing  Cutworms 

(Various   species) 
Sometimes  the  expanding  buds  of  apple 
and  other  fruit  trees  are  eaten  Into  and 


destroyed,  yet  no  destructive  agent  is  in 
evidence  to  account  for  the  damage. 
Some  parts  of  the  tree  fail  to  leaf  out, 
or  the  young  leaves  on  an  entire  branch 
suddenly  disappear.  Some  of  the  blos- 
soms are  found  to  have  a  hole  cut 
through  the  side  of  the  calyx  and  the 
ovary  consumed.  Such  damage  is  usually 
indicative  of  the  work  of  climbing  cut- 
worms which  feed  at  night.  Several  dif- 
ferent species  work  such  injury.  Band- 
ing the  trees  as  for  canker  worms,  with 
sticky  materials,  cotton  batting  or  tin  col- 
lars is  perhaps  the  most  reliable  measure. 
Poisoned  bran  mash  used  in  conjunction 
with  banding  is  very  effective.  Where 
early  spraying  is  done  for  the  bud  worms 
and  casebearers  or  canker  worms,  prob- 
ably no  other  measure  will  be  needed. 

H.    A.    OOSSARO, 
Wooflter,  Ohio. 

CodUng  Moth 

Carpocapsa  pomonella  Linn. 

By  H.  P.  Wilson 

The  codling  moth  must  everywhere  be 
considered  an  important  factor  in  apple, 
and  to  a  less  extent,  in  pear  growing. 
It  occurs  in  every  important  apple  grow- 
ing section  of  the  world,  and  wherever 
repressive  measures  are  not  employed, 
annually  destroys  one-fourth  or  more  of 
the  crop. 

Supposed  Immune  Regions — ^The  above 
statement  is  made  notwithstanding  the 
repeated  appearance  of  reports  of  new  or 
little  developed  fruit  regions  which,  by 
reason  of  some  especially  favorable  soil 
or  climatic  condition,  are  supposed  to  be 
immune. 

Orchardists  who  are  located,  or  who 
contemplate  locating  in  such  supposed 
favored  regions  are  cautioned  against  re- 
lying too  implicitly  upon  the  continued  ab- 
sence of  the  codling  moth,  unless  active, 
intelligent  effort,  rather  than  blind  reli- 
ance upon  an  unknown  factor,  be  made 
to  prevent  its  gaining  a  good  foothold. 
During  the  past  fifteen  years  we  have 
seen  this  idea  of  immunity  dispelled 
in  locality  after  locality  in  the  Pacific 
Northwest,  and  when  we  consider  that 
the  codling  moth  is  a  serious  pest  in 
England,   on   the    continent    of    Europe 
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from  Mediterranean  regions  to  the  north- 
ern limits  of  apple  growing  in  Siberia, 
in  Southern  Africa,  Australia,  New  Zea- 
land, Tasmania  and  China,  as  well  as 
in  the  United  States  and  Canada,  we 
are  forced  to  recognize  the  improbability 
of  perpetually  immune  regions.  Once  it 
gains  a  foothold  the  codling  moth  will 
thrive  wherever  the  apple  can  be  grown 
successfully. 

We  do  not  wish  to  be  understood  as 
arguing  that  the  codling  moth  will  be- 
come equally  destructive  in  all  localities, 
or  that  its  prevalence  is  independent  of 
climatic  conditions.  Rather  the  contrary 
is  true,  since  the  seriousness  of  its  depre- 
dations varies  with  both  the  locality  and 
the  season.  Temperature  is  the  great  fac- 
tor which  controls  the  abundance  of  a 
species  in  a  given  locality;  hence,  as  the 
female  moth  deposits  eggs  freely  only 
when  the  evening  temperature  is  above  60 
degrees  Fahrenheit,  we  should  expect  to 
find,  as  indeed  we  do  find,  that  the  orch- 
ards in  the  coast  regions  west  of  the  Cas- 
cades, and  those  of  the  inland  plateau 
sections,  are  less  subject  to  the  ravages 
of  the  codling  moth  than  those  of  the  in- 
land valleys.  This  factor  is  of  but  little 
practical  importance,  however,  and  should 
be  given  scant  consideration  in  the  selec- 
tion of  an  orchard  site.  The  probability 
is  that  as  orchards  become  more  numer- 
ous, active  repressive  measures  against 
the  codling  moth  will  become  necessary, 
even  in  the  most  favored  localities. 

Know  All  Stages — ^Efficient  spraying 
operations  and  the  proper  application  of 
other  repressive  measures  against  the 
codling  moth  are  so  intimately  linked  with 
its  habits,  and  these  habits  so  varying, 
within  certain  limits,  with  the  locality  and 
the  season,  that  every  grower  should  be- 
come familiar  with  it  in  all  of  its  stages. 
Unfortunately,  however,  growers  do  not 
seem  fully  to  recognize  the  importance  of 
such  information,  or  consider  it  too  tech- 
nical and  difficult  to  obtain.  Consequent- 
ly few  actually  do  know  it  in  any  other 
than  the  larval  or  "worm"  stage,  not- 
withstanding the  fact  that  a  "speaking 
acquaintance"  with  all  stages  is  easily 
acquired. 


The  codling  moth,  in  common  with 
many  other  insects,  passes  through  four 
sharply  defined  stages  during  its  develop- 
ment, viz.:  the  egg,  the  larva  or  "worm," 
the  pupa,  and  the  moth  or  adult.  All 
four  stages  from  the  egg  to  the  moth 
inclusive  constitute  a  generation  or  a 
"brood,"  and  since  this  cycle  from  egg  to 
moth  is  completed  twice  during  the  year, 
the  insect  is  said  to  pass  through  two 
generations  yearly,  or  to  be  "two 
brooded."  In  some  of  the  warmer  apple 
growing  sections  of  the  South  three 
broods  are  reported.  During  the  winter 
it  exists  only  in  the  larval  state,  but  dur- 
ing a  greater  portion  of  the  summer 
months  it  may  be  found  in  all  four 
stages. 

The  Egg — The  eggs,  which  are  laid 
singly,  are  minute,  nearly  circular  scale- 
like objects  about  one-twentieth  of  an 
inch  in  diameter,  pearly  white  in  color 
and  somewhat  translucent.  They  may 
well  be  likened  to  minute  trout  scales 
glued  to  the  surface  of  a  leaf  or  fmit. 
The  surface  of  the  egg,  however,  is  finely 
wrinkled  and  so  reflects  the  light  that  it 
appears  as  a  minute  glistening  speck,  if 
the  fruit  or  leaf  to  which  it  is  attached 
is  held  at  the  correct  angle  before  the 
eye.  In  two  to  four  days  after  oviposi- 
tion  the  developing  larva  becomes  dis- 
tinctly visible  as  a  black  spot  near  the 
center  of  this  circle  and  the  outline  of 
the  whole  body  is  discernible  for  a  day 
or  two  before  the  egg  hatches.  The  eggs 
hatch  in  from  seven  to  ten  days. 

The  Larva — When  first  hatched  the 
young  larva  is  scarcely  one-sixteenth  of 
an  inch  long.  The  head  is  large,  black 
and  shining;  the  body  is  slender,  translu- 
cent white  in  color  and  marked  with  dis- 
tinct black  spots,  each  of  which  has  a 
minute  bristle.  Owing  to  their  minute 
size  and  to  the  fact  that  they  usually 
enter  the  fruit  very  soon  after  hatching, 
these  young  larvae  are  rarely  seen.  As 
the  larva  develops  it  molts  five  times; 
the  color  of  the  head  and  the  thoracic 
and  anal  shields  turn  black  to  brown,  and 
the  body  acquires  a  pinkish  tinge.  The 
full-grown  larva  is  about  three-fourths  of 
an  inch  long  and  one-twelfth  of  an  inch 
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In  diameter.  The  duration  of  the  larval 
stage  Is  from  alzteen  to  twenty-four  daya. 

The  Pupa — Shortly  after  becoming  foil 
grown  the  larva  leaves  the  apple  and 
seeks  some  protected  spot  In  whlcb  to 
bide  while  paaalng  throngh  Its  transfor- 
mations from  larva  to  pupa,  then  to 
moth.  Having  found  a  suitable  place.  It 
hollows  out  a  little  oval  cavity  with  Its 
Jaws  and  proceeds  to  envelop  Itself  In  a 
thin  tough  cocoon  of  sUkan  threads  in- 
termingled with  particles  of  the  excavated 
material.  When  completed,  the  cocoon  Is 
usually  oval  in  form  and  about  three- 
fourths  of  an  inch  long.  When  the  pupal 
stage  is  reached  the  Insect  remains  in 
that  stage  for  about  three  weeks,  and 
then  emerges  as  the  adult  or  moth.    . 

The  Moth  or  AiTuH— The  moths  are 
really  beautiful  little  creatures.    The  body 


is  about  thre»«lghths  of  an  inch  long  and 
is  of  a  modest  greyish  brown  color.  The 
fore  wings  when  fully  expanded  measure 
about  three-fourths  of  an  inch  from  tip 
to  tip  and  are  of  approximately  the  same 
color  as  the  body  but  relieved  by  Incon- 
spicuous, transverse  wavy  lines  or  lighter 
scales.  The  hind  wings  which  are  en- 
tirely covered  when  the  insect  is  at  rest 
are  nearly  slate  colored  and  are  clothed 
with  long  hairs.  The  most  characteristic 
marking  Is  a  large  golden  brown  spot  at 
the  posterior  outer  angle  of  each  front 
wing.  No  other  insect  Is  known  which 
has  this  marking  and  no  insect  need  be 
mistaken  for  the  codling  moth.  The  males 
are  further  distinguished  by  a  narrow 
pencil  of  black  hairs  on  the  hind  winga 
and  an  elongated  black  spot  on  the  upper 
surface  of  each  front  wing. 


b.    A,  adult  moth  i 

rw-f.   D,  cocoon   with  emptj  pupa  auc 

closed ;  F,  leaf  aod  apple  ebowlDg  tuga  of  a  codLIn; 
enlarfied:  H.  a,  youns  apple  lunC  alter  petala  lalJ ; 
■pray.      {HontSDB  Siperlment  BtatlaD.) 
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OwlDg  to  their  coloring,  wMcb  reBStn- 
bles  closely  that  of  tbe  bark  npon  which 
they  often  rest,  and  their  habit  of  re- 
malDfng  quiet  during  the  daytime,  these 
mothe  can  very  rarely  be  detected  la  the 
orchard.  Occasionally  one  may  be  eaen 
flitting  about  the  trees  at  twilight,  and 
rery  rarely  we  have  observed  them  resting 

r 


Big.  2.     Adult  ReitlDK  oa  Apple. 

Quletlr  upon  the  barh  and  leaves  and 
even  on  the  ground.  When  disturbed 
they  start  away  with  a  swift  zig-zag  mo- 
tion very  hard  to  follow.  For  the  purpose 
of  depositing  eggs  they  normally  Sy  only 
during  the  warm  nights,  and  are  pre- 
sumably most  active  during  the  twilight 
period. 

BecomneidKtioDs  for  Nortkweat 

Condltloas  which  are  found  In  the  Bast- 
em  states  have  but  little  bearing  upon 
somewhat  dissimilar  conditions  found  In 
this  section.  Early  spraying  alone  will 
not  save  the  fruit,  and  It  Is  not  only  prac- 
ticable but  necessary  to  fight  the  second 
brood.  So  far  as  the  codling  moth  la  con- 
cerned, early  applications,  after  the  calyz 
lobes  close  are  of  very  little  value  In 
Western  Oregon  and  Washington.  In  the 
orchard  sections  of  those  regions  the 
petals  fall  from  the  first  week  In  Hay  to 
several  weeks  later  in  sections  along  the 
coast 

The  first  larvae  ent«r  the  fruit  at  Cor- 
vallls,  Oregon,  rarely  before  June  26,  so 
that  a  period  of  about  six  or  seven  weeks 
exists  between  the  time  of  tbe  calyx  spray 


and  the  time  when  the  larvae  enter  the 
fruit  This  Is  in  a  great  measure  due 
probably  to  the  fact  that  the  eggs  of  the 
codling  moth  are  not  deposited  until  the 
evening  temperatures  reach  60  degrees 
Fahrenheit,  or  above. 

At  Roseburg,  Oregon,  the  records  of  the 
U.  S.  Weather  Bureau  for  the  past  ten 
years  were  examined  and  notes  made  as 
follows:  After  May  20,  at  dusk  of  each 
day  the  temperature  Is  about  60  degrees 
Fahrenheit,  or  above.  Beginning  with  June 
1  the  evening  temperature,  up  to  12 
o'clock,  does  not  fall  below  66  d^rees 
Fahrenheit  At  Roseburg,  June  S,  eggs, 
hatched  and  unhatched,  were  found  with 
an  occasional  larva  entering  the  fruit. 

At  Medford.  Oregon,  the  larvae  begin 

to  work  In  the  fruit  about  the  same  time. 

BeeommendatlonB  for  Spraying  In 

Iforthwest 

Make  at  least  three  applications  and  In 
renovating  old  orchards  a  fourth  will  not 
do  any  harm. 

1.  In  all  sections  spray  Immediately 
after  the  petals  fall. 

2.  In  all  sections  of  Western  Oregon  and 
Washington  It  Is  not  necessary  to  spray 
two  weeks  after  the  first  application. 
Make  the  second  application  approximate- 
ly six  weeks  after  the  calyx  spray,  and 
the  third  about  five  weeks  after  the  sec- 
ond. Where  a  fourth  application  Is  deemed 
necessary,  spray  about  three  weeks  alter 
the  third. 

3.  In  sections  of  the  Northwest,  east  of 
the  Cascade  mountains,  spray  from  two  to 
three  weeks  after  the  first  application,  de- 
pending upon  the  weather  conditions. 
Make  a  third  application  five  weeks  after 
the  second  and  a  fourth  two  weeks  later 
than  the  third. 

Poisons  To  Be  Used 
Paris  green,  London  purple,  arsenate  of 
lime,  and  arsenate  of  lead,  are  the  prin- 
cipal arsenltea  which  have  been  used  for 
spraying.  At  present  tbe  last-named  Is 
practically  the  only  one  used.  The  prin- 
cipal brands  upon  the  market  at  present 
are  Bean's  Ortho  13,  Better  Spray,  Qras- 
selirs  Star,  Lyons'.  Swift's,  and  Sherwln- 
Wmiams.  These  fall  readily  Into  two 
classes,  viz.:   the  neutral  ortho-areenates 
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and  the  acid  arsenates.  In  those  of  the 
first  group  the  ratio  of  lead  oxide  to  ar- 
senic oxide  is  approximately  3  to  1.  In 
those  of  the  second  group  the  ratio  is  as  2 
to  1.  The  neutral  or  ortho-arsenates  are 
made  by  combining  lead  acetate  and  so- 
dium arsenate;  the  acid  arsenates  by  us- 
ing lead  nitrate  in  place  of  lead  acetates. 
The  insecticidal  value  of  the  various 
brands  depends  upon  the  actual  amount  of 
lead  arsenate  which  is  present. 

Concerning  the  relative  value  of  neutral 
and  acid  arsenates  no  reliable  experiments 
have  demonstrated  the  superiority  of 
either.  It  Is  commonly  believed  that  the 
acid  arsenates  are  more  likely  to  bum 
foliage  and  we  have  received  reports  of 
injury  from  the  use  of  Swift's  which 
would  seem  to  support  the  inference. 
Manufacturers  advise  using  3  pounds  ar- 
senate of  lead  to  50  gallons  of  water.  We 
usually  recommend  2  pounds,  and  Me- 
lander,  of  Washington,  recommends  to 
drench  the  trees  with  a  weak  solution  of 
1  pound  to  50  gallons.  Recently  there 
has  been  placed  upon  the  market  a  prod- 
uct known  as  zinc  arsenite,  which  is  said 
to  be  cheaper  and  better  than  arsenate  of 
lead.  Several  growers  have  reported  in- 
jury from  this  spray  and  it  does  not  ap- 
pear favorable.  We  have  experimented 
with  this  spray  during  the  past  season 
and  found  it  quite  satisfactory. 

Cottony  Maple  Seale 

Pulvinaria  vitis  Linn. 
Pulvinaria  innumerabilia  Rathv. 

General  Appearance 

This  species  can  be  easily  recognized 
in  early  summer  by  the  large  white  cot- 
tony egg-sacs  which  are  posterior  to  the 
brown  female  bodies. 

Life  History 

The  eggs  are  very  small,  oval,  and 
white  to  yellow  in  color.  They  are  de- 
posited in  the  large,  loose,  cottony  sacs, 
which  are  secreted  by  the  females.  The 
young  first  settle  on  the  leaves  and  later 
move  to  the  limbs.  The  males  appear 
late  in  the  fall  to  mate  and  die.  In  the 
spring  the  females  increase  very  rapidly 
and  after  egg-laying  shrivel  and  die. 
There  is  but  one  generation  a  year. 


Bifltribntion 

Maine  to  California. 

Food  Plants 

Maple,  pear,  apple,  plum,  peach,  grape, 
sumach,  linden,  sycamore,  locust,  beech, 
elm,  oak,  orange,  box-elder,  spindle-tree, 
mulberry,  alder,  hawthorn,  lilac,  black- 
berry, willow. 

Control 

Kerosene  and  carbolic  acid  emulsions, 
or  resin  wash,  applied  when  the  young 
are  hatching  will  aid  in  reducing  the 
coming  broods. 

Natural  Enemies 

There  are  many  natural  enemies,  in- 
cluding Rhizobiua  ventraliSt  Coccophagtis 
lecanii  and  Encyrtus  flavus,  which  prey 
upon  this  coccid. 

E.  O.  Essio 

Cnrcnilo 

Anthonomua  qtiadrigibhus  Say 
Conotrachelu8  nenuphar  Herbst. 

Two  species  attack  the  apple.  The 
plum  curculio  and  the  apple  curculio. 
Gonotrachelus  nenuphar,  Herbst.  and 
Anthonomus  quadrigil>l)us,  Say.  Doubt- 
less the  curculio  does  more  injury  to  the 
apple  crop  in  some  of  the  Central  states 
than  any  other  insect  except  the  codling 
moth.  It  is  a  snout  beetle  about  one- 
fourth  inch  long  and  of  a  dark  grayish 
color.  The  snout  is  long  and  slender  and 
may  be  folded  under  the  body.  The  beetle 
winters  under  rubbish  or  in  the  soil  and 
in  early  spring  begins  feeding  on  the 
opening  leaves.  After  fruit  sets  it  may 
gnaw  little  holes  in  the  fruit,  but  it  does 
most  damage  by  laying  its  eggs  in  the 
fruit,  cutting  a  crescent  flap  at  the  place 
where  the  egg  is  laid. 

This  insect  infests  the  plum,  cherry, 
and  peach,  as  well  as  the  apple.  Com- 
paratively few  of  its  larvae  develop  in  the 
apple  but  they  develop  freely  in  the  plum 
and  sweet  cherry.  They  develop  less 
readily  in  the  sour  cherry  and  peach. 
Since  damage  to  peach,  cherry  and  plum 
often  results  from  the  fruit  rot  fungus 
entering  through  the  wounds  made  by 
the   curculio.     Orchards   well    cared    for 
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and  sprayed  (or  codling  moth  and  other 
pests  will  not  be  nnduly  troubled. 

,  S.  A.  Bbach, 


Reference. — IIIIcols  Experiment  Station 
Bulletin   No.   98. 

CuBTis  ScALB.  See  European  Fruit 
Scale,  this  section. 

Ermine  Koth 
Yponomentidae 

Small  moths  with  snowy  white,  black 
dotted  front  wlngB.  The  hind  wings  are 
gray  or  leaden  in  color. 

Imported  to  New  York  from  Europe 
upon  nursery  etock. 

As  the  larrae  feed  upon  the  foliage 
they  are  easily  controlled  by  arsenical 
sprays. 

They  attack  apple  and  cherry  as  well 
as  a  variety  of  other  plants. 

Geneva  TechnlcBl   Balletin  No.  24, 

EuBOPKAN  Fmrrr  Iacanium.    See  Prune. 

Earopeu  Fnilt  Scale  or  Curtis  Scale 

Aipidiottte  Oitreaefarmii 
The  female  Is  circular  or  broadly  oval 
In  outline,  dark  ashy  gray  in  color  with 
paler  margin ;  sometimes  the  scale  Is 
nearly  white.  The  ezuvla  is  central  or 
nearly  eo,  dark  brown,  usually  naked  and 
glossy.    Diameter  %  of  an  Inch. 

Life  Hlstor? 

The  winter  Is  passed  by  partly  grown 
individuals  which  become  mature  early 
In  the  summer.  The  Insect  gives  blrtb 
to  living  young  which  begin  to  appear 
Boon  after  the  maturity  ot  the  female.  In 
this  State  they  are  apparently  but  one 
brooded. 

This  scale  has  been  recorded  from  a 
number  of  different  planta,  among  them, 
the  apple,  pear,  plum,  peach,  cherry, 
birch,  poplar,  horse  chestnut,  basBwood, 
alder,  haw,  maple,  aepen,  oak.  etc.  It 
has  been  reported  In  this  country  from 
Maine,  New  York,  New  Jersey,  Michi- 
gan, Ohio,  Iowa,  Idaho,  California  and 
several  other  states.  In  Maine  it  is  most 
frequently  found  on  large  trees  in  old 
and  neglected  orchards,  though  we  have 
records  also  of  its  occurrence  on  cur- 
rant bushee.     Specimens  the  past  season 


Fig.  1.  The  Suropean  Fruit  Scale  on  Branch 
o[  Apricot.  (EsBls.  Bulletin  2,  Veat.  Co. 
nort  Com..  Cat.) 


Beracdles 

Spraying  with  lime-sulphur  late  In  the 
winter  or  early  spring  before  the  ap- 
pearance of  the  leaves  will  control  It. 

O.    A.    JOHARBEN, 

Oioao,  Mb. 


H.  F.  Wilson 
The  larvae  of  this  moth  resemble  those 
of  the  Peach  and  Prune  Twig  Miner  quite 
closely,  and  they  are  often  mistaken  one 
for  the  other,  but  the  latter  work  only 
on  the  stone  fruits,  while  the  former 
work  on  practically  all  of  the  orchard 
trees.  By  careful  examination  they  can 
readily  be  distinguished  by  the  anal 
shield,  which  on  the  above  Insect  Is  shin- 
ing   black    like    the    head    and    thoracic 
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shield,  while  that  of  the  twtg  miner  la 
the  same  as  the  rest  of  the  body.  Whea 
fu)l7  grown,  the  larvae  are  one-half  Inch 
lo^g  and  of  a  dirty  gray  color.  They  are 
not  yet  full  grown  with  the  opening  of 
the  huds  In  spring  and  will  feed  upon 
the  btoMoms  during  the  entire  blossom- 
ing period.  They  may  mat  the  blossoms 
and  leaves  of  a  cluster  together  with  their 
sillten  threads  within  which  they  feed, 
making  it  difficult  to   reach   them    with 

Life  Hlalory 

The  larvae,  like  those  of  the  twig 
miner,  winter  on  the  twigs  and  branches 
in  an  Immature  condition,  but  while  the 
twig  miner  excavates  a  cavity  In  the 
bark,  the  larvae  of  the  bud  moth  form 
minute  inconspicuous  cocoons  on  the 
bark.  This  is  a  peculiar  habit  of  a  tew 
larvae  that  form  cocoons  twfore  reaching 
maturity. 

As  the  buds  start  In  spring  the  larvae 
leave  their  winter  quarters  and  begin 
feeding  upon  the  outcoming  leaves  and 
blossoms.  They  mature  in  early  May, 
pupate,  and  In  from  10  to  14  days  appear 
as  adults.  The  moths  deposit  eggs  In 
late  May  and  early  June,  probably  upon 
the  leaves  (although  this  has  not  been 
determined).  The  young  larvae  feed  on 
the  under  surface  of  the  leaves  and 
flkeletODize  them,  especially  In  the  vicin- 
ity of  the  midrib.  So  far  as  known, 
there  is  but  one  generation,  although 
from  the  shortness  of  the  life  cycle,  it  is 
apparent  that  moths  from  the  first  brood 
might  produce  a  second  generation  that 
would  mature  in  time  to  deposit  eggs 
for  the   spring   forms. 

Bemedles 

There  are  three  methods  of  control. 
The  first  Is  to  spray  the  trees  before  the 
buds  start  in  spring  In  order  to  destroy 
the  overwintering  larvae.  One  applica- 
tion of  crude  oil  emulaioQ  or  kerosene 
emulsion,  applied  iust  before  the  buds 
start,  would  be  the  most  effective  means 
for  this. 

The  second  method  is  to  spray  with  ar- 
eenicala  when  the  larvae  are  feeding 
upon  the  foliage  and  blossoms,  but  they 


are  sometimes  hard  to  reach,  especially 
when  they  have  matted  the  blossoms  to- 
gether. The  pome  fruits  that  are  well 
sprayed  for  the  codling  moth  will  not  be 
bothered  with  the  bud  moth. 

Third.  Recent  experiments  t«nd  to 
abow  that  the  best  time  to  apray  for 
this  Insect  Is  In  the  fall  at  a  time  when 
the  larvae  are  working  on  the  under  side 
of  the  leaves.  This  spray  applied  about 
September  1,  will  also  help  to  catch  a 
great  many  codling  moth  larvae. 

Fall  Web  Worn 

Hvpf*o**tf^  cunea  Drn 
The  moth  producing  this  caterpillar  is 
white  and  sometimes  has  a  few  black  spots 
on  the  wings.  The  larvae  batching  from 
masses  of  eggs  laid  on  difterent  parts 
of  the  trees  spin  their  webs  which  ex- 
tend over  quite  an  area.  These  webs 
may  l>e  noticed  in  the  Mesllla  valley  by 
the  middle  of  July  on  a  number  of  trees, 
but  more  particularly  on  the  cotton  wood 
and  poplar.  The  caterpillars  will  first  eat 
ail  the  leaves  within  the  web,  then  those 
nearest  by,  often  defoliating  the  entire 
tree.     The  worm  is  noticeably    set    with 
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tufts  of  bristle-like  projections.  Two 
broods  are  reported,  the  last  one  seems 
to  be  the  worst.  This  insect  is  sometimes 
confused  with  the  tent  caterpillar  which 
appears  in  the  spring  and  builds  its  webs 
in  the  forks  of  the  limbs. 

Bemedies 

The  clusters  Of  eggs  on  the  limbs  should 
be  destroyed  if  possible  when  the  leaves 
are  off.  The  webs  or  tents  may  be  cut  out 
and  destroyed  or  they  may  be  burned 
with  a  torch.  If  this  cannot  be  done 
spray  with  standard  solutions  of  some  of 
the  arsenical  mixtures. 

Fabiait  Qabcia 

Fmlt  Tree  Bark  Beetle 

BcolytuB  rugulosus  Ratz 

General  Cbaracterlstlcg   and  Method  of 

Work 

Orchard  trees  are  subject  to  the  attack 
of  a  small  boring  insect,  the  fruit  tree 
bark  beetle  (Scolytus  ruffulosus  Ratz),  its 
presence  being  manifested  by  what  are 
called  "worm  holes,"  minute  round  open- 
ings in  the  outer  bark  scarcely  a  sixteenth 
of  an  inch  in  diameter,  accompanied  by 
wilting  of  the  leaves  and  shriveling  of  the 
bark,  and,  in  the  case  of  stone-fruit  trees, 
by  more  or  less  copious  exudations  of 
gum.  The  first  appearing  holes  are  made 
by  the  parent  beetles  In  entering  the  bark 
to  deposit  their  eggs,  but  later,  if  no  effort 
is  made  to  check  the  insect's  work,  the 
bark  will  be  found  thickly  "peppered" 
with  holes  as  though  by  fine  bird  shot. 
These  are  the  exit  holes  of  beetles  that 
have  In  their  larval  stage  mined  and  de- 
veloped under  the  bark. 

BIstrlbntlon 

Since  first  observed  in  this  country  in 
1877  the  species  has  spread  pretty  general- 
ly from  New  York  westward  to  the  Mis- 
sissippi states. 

Life  History 

As  early  as  the  middle  of  March,  first  of 
April  or  later  in  May,  according  to  local- 
ity and  season,  the  parent  beetles  make 
their  first  appearance  and  may  be  seen 
crawling  about  orchard  trees  and  begin- 
ning to  burrow  through  the  bark.  After 
penetrating  to  the  sapwood,  the  female 


constructs,  partly  within  the  bark  and 
partly  in  the  wood  next  to  it,  a  vertical 
gallery  or  brood  chamber,  and  along  the 
sides  of  this  at  very  short  intervals  gnaws 
little  pockets  in  which  she  deposits  her 
eggs.  The  minute,  whitish,  grub-like  lar- 
vae hatching  from  these  eggs  excavate 
little  side  galleries,  which  start  out  at 
right  angles  to  the  brood  chamber  but 
soon  diverge  and  widen  with  the  increase 
in  size  of  the  growing  larvae.  Much 
more  frequently  this  insect  lives  in  such 
numbers,  with  its  galleries  so  closely 
packed  together  under  the  bark  of  a 
tree,  that  it  is  with  difficulty  that  individ- 
ual galleries  can  be  distinguished. 

The  complete  transformation  from  egg 
to  adult  occupies  from  four  to  six  weeks. 
There  are  two,  and  possibly  three,  broods. 

Remedies 

The  beetles  are  held  in  check  by  a  num- 
ber of  parasites.  The  "cutting  out" 
method  in  use  against  other  borers  is  of 
little  avail  in  this  case. 

Where  clean  culture  is  practised  and 
trees  are  regularly  sprayed  for  codling 
moth  and  scale  these  insects  will  be  in 
large  measure  repelled.  The  beetles  may 
be  killed  in  specially  infested  areas  by 
light  applications  of  kerosene  oil,  after 
which  these  areas  should  be  cut  away. 


From  Dly.  Ento.  Circular  29,  Revised. 

Frnit  Tree  Leaf  Boiler 

Archips  argyrospila  Walk 

Introdnctlon 

Until  quite  recently  the  fruit  tree  leaf 
roller  (Archipa  argyrospila  Walk)  has 
been  looked  upon  as  an  Insect  of  only 
minor  Importance  to  cultivated  crops. 
During  the  past  few  years,  however,  it 
has  become  unusually  abundant  and  has 
caused  considerable  loss  to  fruit  grow- 
ers in  certain  sections,  notably  in  Colo- 
rado and  New  Mexico  and  in  New  York 
state. 

The  damage  incurred  by  the  leaf  roller 
has  varied  from  25  to  90  per  cent  of  the 
entire  fruit  crop,  depending  on  the  meas- 
ures of  control  adopted,  the  abundance 
of  the  "worms,"  and  the  kind  or  variety 
of  fruit  attacked.    In  unsprayed  orchards 
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the  writer  has  seen  the  entire  fruit  crop 
ruined  by  the  larvae,  and  the  trees  com- 
pletely defoliated  so  that  not  a  green  leaf 
could  be  noticed.  When  trees  are  so  de- 
foliated it  is  hardly  possible  for  them  to 
produce  fruit  buds  for  the  following  sea- 
son. 

DistrlbutloD 
The  fruit  tree  leaf  roller  is  generally 
distributed  throughout  the  United  States. 
Stedman,  in  Bulletin  No.  71  of  the  Mis- 
souri Experiment  Station,  page  7,  states 
that  "this  insect  is  found  in  damaging 
numbers  practically  all  over  the  United 
States  from  Maine  to  the  Gulf  and  west- 
ward to  the  Pacific  coast  and  up  as  far  as 
Oregon." 

Food  Plants 

The  insect  is  a  very  general  feeder 
and  consequently  has  been  reported  on  a 
large  number  of  plants.  It  appears  at 
times  in  Injurious  numbers  on  apple, 
pear,  plum,  cherry,  apricot,  quince,  peach, 
rose,  currant,  raspberry  and  gooseberry. 

Character  of  Injury 

As  the  manner  in  which  the  larvae  at- 
tack the  various  host  plants  differs  to  a 
certain  degree,  it  seems  advisable  to  give 
a  rather  full  discussion  of  the  more  im- 
portant injuries,  especially  those  occur- 
ring on  fruit  trees. 

In  the  spring,  just  as  the  buds  are 
bursting,  the  larvae  begin  to  gnaw  their 
way  out  of  the  eggshells  and  hard  pro- 
tective covering  of  the  egg  masses.  The 
young  caterpillars  at  once  migrate  to  the 
developing  buds  and  begin  feeding  on  the 
unfolding  leaves.  At  first  they  eat  small 
inconspicuous  holes  in  the  unfolded 
leaves,  and  at  this  time  the  average  or- 
chardist  is  not  aware  of  their  presence. 
After  feeding  in  this  manner  for  a  few 
days  the  larvae  become  quite  conspicu- 
ous as  they  begin  to  spin  fine  silken 
threads  from  leaf  to  leaf.  Eventually 
they  fold  or  roll  up  a  single  leaf  or  a 
cluster  of  leaves  and  here  they  feed  for 
the  greater  part  of  the  time,  though 
occasionally  straying  out  of  their  conceal- 
ment to  feed  in  the  open.  Before  the 
blossoms  are  fully  out,  or  even  before  the 
cluster  buds  have  separated,  the  "worms" 


can  be  observed  webbing  them  together 
and  feeding  voraciously.  Very  often  seri- 
ous injury  results  before  the  trees  come 
into  blossom.  Later  in  the  season  the 
webs  produced  by  the  larvae  are  often 
quite  conspicuous. 

As  soon  as  the  young  fruit  has  set  the 
larvae  cease  feeding  on  the  foliage  to 
a  large  extent,  and  now  fasten  one  or 
more  leaves  to  the  fruit  and  within  this 
protection  feed  greedily,  at  first  eating 
the  skin  only,  but  shortly  consuming  the 
pulp  and  the  seeds  or  stone,  depending 
on  the  kind  of  fruit  attacked.  Some- 
times young  apples  are  completely  de- 
voured except  for  the  stem  and  a  portion 
of  the  calyx  end.  Cases  have  been 
noticed  where  the  larvae  have  complete- 
ly gnawed  through  the  stems,  thus  caus- 
ing the  fruit  to  fall  to  the  ground  or  re- 
main suspended  within  the  feeding  nest. 
Damage  done  to  apples  as  well  as  other 
fruits  is  usually  so  severe  that  the  fruit 
can  not  outgrow  the  injury,  thus  caus- 
ing a  large  percentage  of  unmerchantable 
or  second-class  fruit  at  picking  time. 
Much  fruit  is  also  caused  to  fall  prema- 
turely on  account  of  the  serious  injury 
inflicted  on  it  when  young. 

Life  Habits 

The  Egg 
The  female  moth  deposits  her  eggs  in 
compact  oval  clusters  of  about  twenty- 
five  to  more  than  one  hundred,  anywhere 
upon  the  bark  of  the  fruit  trees  that  serve 
as  its  food  supply.  As  soon  as  the  egg 
mass  has  been  deposited,  the  female  moth 
smears  the  eggs  over  with  an  impervious 
material  which  is  thrown  out  from  the 
extremity  of  the  abdomen,  and  which  pro- 
tects the  eggs  from  the  inclemencies  of 
the  weather  and  the  attacks  of  predace- 
ous  insects  for  nearly  ten  months,  or  un- 
til the  buds  begin  to  open  the  following 
year.  So  there  is  but  one  brood  of  the 
worms  each  summer. 

The  eggs  are  stuck  so  tightly  to  the 
bark  when  they  are  deposited  that  they 
often  remain  for  several  years.  "The  old 
egg  patches  are  readily  recognized  by  the 
numerous  small  punctures  from  which  the 
larvae  or  worms  escaped. 
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The  Larrae  or  Worms 

The  larvae  do  not  all  hatch  at  once» 
those  in  the  warmer  situations  being  the 
first  to  emerge,  and  those  coming  from  a 
single  egg  patch  usually  vary  several 
days  in  their  date  of  emergence. 

The  date  of  hatching  is  by  no  means  con- 
stant, but  is  determined  by  the  earllness 
or  lateness  of  the  season,  exactly  as  is  the 
time  for  the  opening  of  the  buds.  The 
earliest  of  the  larvae  emerge  with  the  first 
bursting  of  the  buds  of  the  apple  trees, 
and  when  the  blossom  buds  of  the  apple 
begin  to  show  their  pink  color  the  larvae 
of  the  leaf  roller  have  mostly  hatched. 
The  active  hatching  season  is  usually  dis- 
tributed over  about  one  week  to  ten  days, 
the  time  varying  with  the  temperature. 
If  the  days  and  nights  are  cool,  the  period 
lasts  longer  than  if  hatching  takes  place 
at  a  time  when  the  days  and  nights  are 
warm. 

At  first  the  larvae  are  very  small,  hard- 
ly one-sixteenth  of  an  inch  in  length,  and 
dull  greenish-yellow  in  color,  with  black 
heads.  As  they  feed  and  grow,  they  be- 
come deeper  green  in  color,  and  the  black 
head  and  first  segment  of  the  body  above 
become  quite  conspicuous. 

On  hatching,  the  little  larva  goes  at  once 
in  search  of  food,  and  may  eat  into  an 
unopened  bud  or  find  its  way  into  one  of 
the  folds  of  the  tender  unfolding  leaves, 
which  it  soon  ties  together  with  delicate 
silken  threads  of  its  own  manufacture. 
Thirty  days  of  feeding  are  sufficient  to 
mature  the  larva,  which  then  ceases  to 
feed,  and  in  a  few  days  more  changes  to 
the  third,  or  chrysalis  (pupal),  stage, 
usually  among  the  curled  leaves  which  it 
has  tied  together  with  the  silk  threads 
above  mentioned. 

The  Moth 

The  moths  measure  from  three- 
eighths  to  four-eighths  of  an  inch  in 
length  with  the  wings  closed;  the  ex- 
panse of  the  full-spread  wings  usually 
varies  between  eleven-sixteenths  and  one 
inch,  the  prevailing  color  is  a  rusty  brown, 
varying  in  typical  specimens  from  rather 
light  to  quite  dark,  and  there  is  always 
present    a    large    pale-yellow    to    almost 


white  diagonal  patch  on  the  front  margin 
of  the  wing  a  little  beyond  the  middle. 

Natural  Enemies 

The  fruit  tree  leaf  roller  has  numerous 
bird  and  insect  foes  which  tend  to  hold  it 
in  check.  The  various  bird  enemies  are 
the  blue  bird,  robin,  catbird,  red-winged 
blackbird,  oriole,  kingbird,  phoebe  and 
English  sparrow. 

The  fruit  tree  leaf  roller  in  the  larval 
stage  has  been  found  difficult  of  con- 
trol because  of  the  manner  in  which  the 
larvae  feed  on  the  foliage  and  fruit,  and 
also  on  account  of  the  fact  that  they  are 
very  resistant  to  poison  sprays.  Applica- 
tions of  arsenicals  alone  and  in  combina- 
tion with  40  per  cent  nicotine  solution 
have  greatly  reduced  the  amount  of  in- 
jury to  the  fruit  and  foliage,  but  these 
sprays  have  not  been  so  efPective  as  is  de- 
sirable. 

A  series  of  experiments  for  the  destruc- 
tion of  the  egg  masses,  conducted  dur- 
ing the  dormant  season,  have  shown  the 
value  of  mineral  oils.  Kerosene  emul- 
sion, crude-petroleum  emulsion,  and  mi- 
scible  oils  have  been  tested.  The  last 
mentioned,  when  used  at  the  strength 
commonly  employed  against  the  San  Jose 
scale — that  is,  1  gallon  to  15  gallons  of 
water — will  prevent  most  of  the  eggs 
from  hatching.  From  93.23  to  96.21  per 
cent  of  the  egg  masses  were  destroyed  by 
this  material  on  the  experimental  plats. 
Good  results  also  were  obtained  by  the 
use  of  kerosene  and  crude-petroleum 
emulsions,  although  these  substances 
were,  on  the  whole,  not  quite  equal  to 
the  miscible  oils.  The  ease  with  which 
sprays  may  be  prepared  from  these  last 
commend  them  to  many  orchardists  al- 
though the  home  made  emulsions  are 
cheaper.  In  preparing  a  kerosene  or 
crude-petroleum  emulsion  care  is  neces- 
sary to  insure  a  thorough  and  stable 
emulsion. 

It  should  be  stated  that  injury  to  trees 
treated  with  oils  sometimes  follows,  al- 
though no  such  injury  was  noted  in  con- 
nection with  the  present  experiments.  No 
more  spray  should  be  used  than  is  neces- 
sary properly  to  treat  the  tree,  and  the 
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puddling  of  oil  around  the  crown  should 
be  guarded  against 

Lime-sulphur  solutions  proved  to  be 
a  decided  failure  as  a  destroyer  of  the 
egg  masses.  Strengths  ranging  from  1 
gallon  of  lime-sulphur  to  7  gallons  of 
water  to  1  gallon  of  lime-sulphur  to  10 
gallons  of  water  were  sprayed  on  apple 
trees  and  no  benefit  was  derived  from 
their  use. 

Becommendations  for  Control 

Experimental  work  has  shown  that  the 
best  method  for  controlling  the  fruit  tree 
leaf  roller  is  by  a  very  thorough  applica- 
tion of  a  miscible  oil  at  the  rate  of  1  gal- 
lon to  15  gallons  of  water  during  the  dor- 
mant season.  It  must  be  understood  that 
by  thoroughness  of  application  is  meant 
the  use  of  enough  material  to  cover  all 
parts  of  the  tree,  from  the  tip  of  the 
highest  or  smallest  branch  to  the  very 
base  of  the  trunk.  In  order  to  do 
thorough  work  the  trees  must  necessarily 
be  sprayed  from  all  directions.  It  is  very 
often  the  case  that  the  top  branches  or 
those  around  the  inside  are  missed  by  the 
man  operating  the  rod.  It  must  be  re- 
membered that  only  those  egg  masses 
actually  hit  or  covered  with  the  material 
will  fail  to  hatch  and  those  missed  will 
surely  hatch  out  "worms'*  in  the  spring 
to  feed  upon  the  trees.  Orchardists 
should  realize  that  thorough  spraying 
with  the  right  material  and  at  the  proper 
time  pays  well,  but  careless,  haphazard 
work  gives  disappointing  returns. 

All  plants  upon  which  eggs  have  been 
laid  should  be  sprayed.  Besides  fruit 
trees,  egg  masses  may  be  found  on  vari- 
ous shade  trees,  shrubs,  and  currant, 
gooseberry,  raspberry,  and  rose  bushes, 
etc.  Eggs  will  also  be  found  on  build- 
ings, spray  outfits,  wagons,  fences,  etc., 
and  it  is  recommended  that  these  egg 
masses  be  crushed  so  far  as  is  practicable. 

The  best  time  to  spray  is  just  before 
the  buds  burst  in  the  spring.  Late  spring 
is  preferable  to  early  spring,  as  weather 
conditions  are  usually  more  favorable. 
There  is  also  less  likelihood  of  injury  to 
the  trees  by  the  oil  after  the  sap  has  be- 
g^n  to  flow  with  considerable  pressure. 


Spraying  should  not  be  done  during 
threatening  weather.  Orchardists  should 
bear  In  mind  that  the  strength  of  miscible 
oil  recommended  is  for  a  dormant  spray 
and  should  never  be  applied  to  trees 
in  foliage.  Spraying  should  be  completed 
in  the  spring  before  the  buds  have  ad- 
vanced so  far  as  to  have  the  green  tips 
exposed.  If  the  above  precautions  are 
carefully  followed  in  applying  the  miscible 
oil,  danger  of  injury  to  trees  will  be  re- 
duced to  the  minimum. 

There  are  a  number  of  good  commercial 
brands  of  miscible  oil  on  the  market 
These  miscible  or  soluble  oils  are  so  made 
that  they  mix  readily  with  water.  Noz- 
zles with  medium-sized  holes  or  apertures 
are  recommended. 

Miscible  oils  at  the  strength  recom- 
mended for  the  destruction  of  the  eggs 
of  the  fruit  tree  leaf  roller  are  valuable 
in  controlling  scale  insects  such  as  the 
San  Jose  scale,  Howard  scale,  etc.  Or- 
chards sprayed  with  the  oil  for  the  leaf 
rollers  will  not  require  the  usual  applica- 
tion of  lime-sulphur  for  the  San  Jose  or 
Howard  scales. 

In  conjunction  with  the  oil  treatment 
in  badly  infested  districts  it  is  recom- 
mended that  a  very  thorough  application 
of  arsenate  of  lead,  at  the  rate  of  3  pounds 
to  50  gallons  of  water,  be  applied  when 
the  larvae  are  emerging  from  the  eggs. 
The  larvae  will  be  found  to  be  hatching 
just  as  the  cluster  buds  on  early-blooming 
varieties  of  apple  are  beginning  to  sep- 
arate. The  necessity  for  making  this  ap- 
plication will  depend  largely  upon  the 
thoroughness  with  which  the  miscible 
oil  was  applied. 


From    Dl7.    Ents.    Circular    29.    Reissued. 
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Fmit  Tree  Leaf  Syneta 

Syneta  alhida  Lee. 

H.  F.  Wilson 

Although  this  insect  has  been  doing 
quite  a  little  damage  for  some  time,  there 
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Fig. 


are  practically  do  published  notes  on  Its 
bablts  and  life  bletory. 

The  adulta  Bnddenljr  begin  to  appear  In 
tbe  spring  at  the  time  when  tbe  apple 
blosaoms  are  opening  and  are  very  abund- 
ant (or  a  few  weeka,  when  they  suddenly 
begin  to  disappear  and  in  a  few  days  can 
only  be  found  in  scattering  numbere. 

We  have  been  unable  to  locate  the  eKgs 
but  suppMe  ther  are  deposited  In  the 
ground  upon  roots  of  some  kind.  During 
1912  larvae  dug  from  the  ground  beneath 
apple  trees  formed  Into  pupae  and  later 
changed  to  the  adult  stage.  At  that 
time  it  was  Impossible  to  tell  whether 
the  larvae  were  feeding  upon  the  roots  of 
apple  or  upon  the  roots  of  some  grass  or 
weed  as  the  roots  of  all  three  were  more 
or  less  Intermingled.  A  number  of  lar- 
vae were  found  at  a  depth  of  fourteen 
Inches  below  tbe  surface  of  the  ground. 

The  only  injury  which  we  are  acquaint- 
ed with  is  that  done  by  the  adults  and  at 
times  this  Is  quite  serious.  When  the 
blossome  are  opening  in  the  spring,  the 
adults  can  be  found  feeding  on  the 
petals  and  one  would  suppose  that  the 
fruit  would  suffer  as  a  result,  but  appar- 
ently the  principal  parts  of  the  flower  are 
left  uninjured.  I.ater  Id  the  season  the 
leaves  of  apples  and  prunes  are  the  prin- 
cipal .parts  eaten,  and  oftentimes  trees 
will  have  nearly  every  leaf  with  from 
one  to  several  boles  eaten  out.  The  woret 
and  most  serious  Injury  Is  done  to  young 
grafts,  especially  where  whole  orchards 
are  being  grafted  over.  These  grafts 
where  the  leaves  are  continually  eaten 
away  for  several  years  are  killed,  and 
consequently  tbe  tree  Itself  Is  lost. 
RemedJes 

Suqh  remedies  as  have  been  tried  are 
more  or  less  unsatisfactory.    Arsenate  of 


lead  In  ordinary  strengths  falls  to  de- 
stroy the  beetles,  and  stronger  strengths 
seem  to  be  only  partially  successful.  With 
young  grafts  the  beetles  can  be  kept 
away  by  the  use  of  cheesecloth  sacks 
placed  over  the  grafts. 

Oteedr  Scale 

A»pidiotui  camelliae  Sign 

Aspidiotui  rapax  Gomst 

General  Appearance 

This  scale  greatly   resembles  the  San 

Jose  scale,    but   Is  somewhat  lighter  In 

color,   larger,  much  more  convex,   being 

noticeably    high    and    with    exuvlte   near 

one  side.    The  shell  is  thin,  showing  the 

yellow  body  beneath. 


Digtrjbntlon 

One  of  the  commonest  scale  Insects  and 
found  [n  wild  as  well  as  cultivated  areas 
throughout  the  state. 

Fool  Plants 

This  species  attacks  a  very  large  list 
of  plants,  though  It  has  never  yet  be- 
come a  serious  pest  to  any  horticultural 
or  agricultural  product.  Among  the  food 
plants  reported  in  California  are  quince, 
eucalyptus,  fuchsia.  English  Ivy,  moun- 
tain holly,  walnut,  myrtle,  olive,  cotton- 
wood,  almond,  cherry,  pomegranate,  pear, 
apple,  rose,  willow.  California  bay  or 
pepper  wood  and  grape. 
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Natural  Enemies 

An  undetermined  Internal  parasite  baa 
been  bred  from  this  Bpeciea. 

E.  O.  Baara 

Green  Apple  ApUa 

Aphii  pomi  or  Aphia  mali 
These  lice  lay  their  eblny  black  egga 
Id  October  and  November  Id  creTlces 
of  tbe  bark  and  In  acalee  of  the  bude 
of  the  apple  trees.  After  the  first  brood 
hatches  In  tbe  spring  about  the  time  of 
the  nnfoldlng  of  tbe  first  buds  and  until 
late  In  the  autumn  they  may  be  found 
at  all  times  on  the  apple  trees.  Their 
presence  In  the  spring  may  be  detected 
by  tbe  curling  of  the  tender  leaves  on 
the  under  side  of  which  the  apblds  make 
their  home. 

These  lice,  like  others  ot  the  family, 
eat  more  than  they  can  assimilate  and 
the  excess  exudes  from  tbe  "honey  tubes" 
near  tbe  posterior  end  or  from  tbe  anal 
opening.     "This  liquid   Is   highly   prised 


by  the  ants,  which  are  nearly  always 
to  be  found  running  over  and  around 
the  aphis  colonies.  It  Is  a  great  mistake 
to  suppose  that  ants  eat  the  aphis  or 
Injure  them  In  any  w^;  on  the  other 
hand  ants  often  protect  and  aid  some 
species  of  lice  In  return  for  the  sweet 
liquid,  called  honey  dew,  of  which  they 

•"The  honey  dew  Is  directly  respon- 
sible tor  the  black,  sooty  fungus  growth 
which  nearly  always  follows  the  appear- 
ance of  the  green  leaf  aphis.  The  fnn- 
gus  thrives  on  this  honey  dew,  and  soon 
clogs  the  breathing  pores  of  the  leaves, 
resulting  In  their  turning  brown,  wither- 
ing and  dying.  In  this  manner  It  may 
prove  quite  Injurious  to  leaves  not  actu- 
ally Infested  by  apblds  because  such  quan- 
tities of  honey  dew  drops  from  aphis 
colonies  to  the  leaves  beneath." 

Tbe  first  two  or  three  generations  of 


Fig.  2.     Apple    ApblH. 

migrate  from  tree  to   .. 

irled  by  tbla  apbts :  E.  eggs  n 


JtiBt  hatotifd  from  ecg;  B.  wlnfced  temile  a 
:  C.  winBleaa  feniHLe  of  aummer  form ;  D, 
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eSKa :  Q.  twig  ahowlng  egga  aa  ther  appear  lit  the  winter  time. 


EiperlmeDt  Sta- 


appij:  pests 


this  apUd  give  blrUi  to  botb  winged  and 
wlnslesB  forme.  After  the  third  brood 
DO  winged  gene  rations  appear.  All 
broods  after  the  Bret  are  viviparous  fe- 
males, that  iB,  thej  give  birth  to  living 
rooDg.  Each  "stem  mother"  gives  birth 
to  about  fifty  at  the  rate  of  eight  to  ten 
per  day,  each  new  generation  coming  to 
matarlty  In  about  ten  days  or  leas.  All 
this  time  no  males  have  been  present  In 
the  colony  but  some  appear  in  the  last 
brood  in  the  fall  and  with  this  genera- 
tion eggs  are  produced  which  preserve 
the  species  over  winter. 
Control 
For  remedies  see  end  of  general  article 
on  aphlds. — Ed, 

dreea  Frait  Wora  or  Qreen  Apple  Worm 
Xytena  sp. 
The  green  fruit  worm  le  a  yellowish 
green,  naked  caterpillar,  which  eats  Into 
the  Bides  of  the  small  green  apple,  the 
results  of  which  are  ehown  in  the  cut. 
It  also  eats  the  leaves.  When  fully  grown 
It  Is  nearly  an  Inch  and  a  halt  long. 
Numerous  reports  from  the  Bitter  Root 
valley  indicate  that  considerable  damage 
Is  done  by  them  there.  The  caterpillars 
often  make  only  small  openings  in  the 
akin  of  the  young  apples,  but  instead  of 
healing  smoothly  these  wounds  form  a 
rusty  or  corky  area,  which  has  often  been 
mistaken  for  the  true  apple  scab  by  per- 
sona who  hava  not  seen  the  latter.  Sim- 
ilar Injury  Is  sometimes  done  to  the  pear. 

Other  Food  PUnta 

Besides  the  apple  and  the  pear  a  con- 
siderable number  of  other  plants  are  ted 
upon  by  this  Insect,  Including  peach, 
plum,  quince,  currant,  oak,  wild  cherry, 
box  elder  and  rose.  It  is  probable  that 
other  plants,  at  present  unknown,  are  In- 
cluded in  the  diet  of  these  caterpillars. 
With  this  list  of  food  plants,  it  Is  appar- 
ent that  we  cannot  hope  to  ever  approach 
eradication  and  that  our  ettorts  should 
be  directed  merely  toward  reducing  the 
damage  in  the  orchards. 

Dlslribntloa 

The  exact  Identity    of    the    parent  of 

these  fruit  worms  is  not  known,  but  It  Is 


Life  RlBtorj' 
This  species  belongs  to  the  same  fam- 
ily of  moths  as  the  ordinary  cut  worms 
and  the  parent  insect  la  a  dull,  night- 
flying  moth,  which  would  not  attract  at- 
tention if  it  were  to  be  seen  by  the  fruit 
grower.  The  details  of  its  life  history  are 
not  well  known.  It  is  probable  the  eggs 
are  laid  soon  after  the  leaf  buds  open 
and  the  young  worms  hatching  a  few  days 
later  feed  first  on  the  leaves  and  later 
on  the  fruits.  They  continue  their  feed- 
ing through  the  early  part  of  the  season 


FlK.   1 

and  reach  full  size  about  the  time  the 
apples  are  an  inch  in  diameter,  when  they 
go  Into  tbe  soil  and  pupate.  In  the  late 
summer  and  early  fall  tbe  moths  Issue 
from  tbe  pupae  and  pass  the  winter  un- 
der any  favorable  shelter.  In  the  spring 
they  resume  activity  and  deposit  their 
eggs  on  the  trees  as  above  indicated. 
Control 
Clearly,  spraying  is  tbe  only  method 
by  which  we  may  expect  to  be  able  to 
destroy  these  worms  and,  from  tbe  fact 
that  they  feed  extensively  upon  the  fo- 
liage, it  would  appear  to  be  easy  to  get 
satisfactory  results. 
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Professor  Sllngerland,  of  Cornell  Uni- 
versity, has  pointed  out  that  in  the  ex- 
perience of  some  of  his  correspondents,  it 
is  very  difficult  to  kill  this  green  fruit 
worm  after  the  apples  are  large  enough 
to  furnish  food.  It  is  probable  that  an 
early  spraying  would  be  efCectiye  and  we 
recommend  that  four  pounds  of  arsenate 
lead  be  added  to  every  50  gallons  of  lime- 
sulphur  or  the  tobacco  extract  applied 
just  before  the  fruit  buds  open,  or  in 
water  at  the  same  time  or  a  little  earlier 
if  there  is  no  other  pest  requiring  treat- 
ment 

R.   A.    COOLEY, 

Montana  Circular  No.  17. 

Gypsy  Moth 

Porthetria  dispar  Linn. 

By  H.  F.  Wilson 

Like  many  other  of  our  most  serious 
pests  this  insect  was  imported  from 
Europe  and  has  been  the  cause  of  consid- 
erable trouble  in  this  country.  We  do 
not  as  yet  have  this  pest  in  the  North- 
west, but  everyone  is  warned  to  be  on 
the  lookout  for  it. 

The  eggs  are  deposited  in  masses  meas- 
uring three-fourths  by  one-half  inches 
and  containing  approximately  500  eggs. 
At  first  these  egg  masses  are  yellowish  In 
appearance  but  during  the  winter,  ex- 
posure to  the  weather  causes  them  to  be- 
come a  dingy  white.  The  individual  eggs 
are  about  the  size  of  a  pinhead,  and  when 
first  deposited  are  salmon  colored,  turning 
dark  in  the  course  of  a  few  weeks. 

These  eggs  hatch  in  the  spring  and  each 
egg  mass  produces  a  mass  of  young  dark 
caterpillars,  which  become  full  grown  by 
midsummer.  The  caterpillars  are  decid- 
edly hairy  and  as  they  grow  older  as- 
sume a  varied  coloring  along  the  back. 
Starting  from  the  head,  which  appears 
mostly  yellow,  may  be  found  a  double 
row  of  five  pairs  of  blue  spots;  these  be- 
come very  distinct  on  the  larvae  as  they 
reach  maturity  and  as  the  larvae  are  en- 
tirely distinct  from  any  others  which  we 
have  in  the  Northwest,  they  should  be 
easily  recognized  if  one  meets  with  them. 

When  full  grown,  which  is  in  midsum- 
mer, the  caterpillar  spins  a  few  strands 
of  silk  for  support  and  changes  to  a  chry- 


salis, which  is  the  pupal  stage.  In  this 
stage  they  are  dark  reddish  In  color  and 
thinly  sprinkled  with  light  reddish  hairs. 
They  remain  in  this  stage  for  about  two 
weeks  and  then  change  to  the  adult  in- 
sect. The  female  moth  is  white  with  nu- 
merous black  markings,  is  quite  robust 
and  moves  about  very  sluggishly. 

The  male  is  brownish  yellow  with  some- 
times a  greenish  tinge.  They  fly  about 
during  the  day  and  after  mating  with  the 
females  live  but  a  very  short  time.  The 
males  measure  about  one  and  one-half 
inches  from  tip  to  tip  of  wing.  The  fe- 
males measure  about  two  inches  but  do 
not  fly  and  therefore  do  not  spread  as 
rapidly  as  they  might.  After  copulation 
takes  place  the  females  deposit  their  eggs 
and  die. 

This  pest  is  probably  mostly  distributed 
by  egg  masses  on  nursery  stock,  but  as 
the  larvae  have  a  habit  of  spinning  webs 
and  dropping  from  trees  they  are  often- 
times carried  on  automobiles  and  other 
vehicles  for  long  distances. 

The  gypsy  moth  caterpillar  will  attack 
all  fruit,  shade  and  woodland  trees.  Apple 
trees  seem  to  be  preferred  above  all 
others. 

There  are  many  natural  enemies  of 
the  gypsy  moth  and  in  Europe  these  are 
sufficient  to  keep  it  under  control. 

In  the  United  States  it  will  be  neces- 
sary to  wage  combat  until  such  natural 
enemies  as  are  being  imported  can  in- 
crease to  numbers  corresponding  to  those 
of  the  gypsy  moth. 

Remedies 

The  most  effective  time  to  catch  this 
insect  is  in  the  egg  mass.  These  wher- 
ever  accessible,  can  be  killed  by  soaking 
them  in  creosote.  When  the  caterpillars 
are  quite  small  they  can  be  poisoned 
with  arsenate  of  lead  at  the  rate  of  10 
pounds  to  100  gallons  of  water.  This  can 
be  applied  with  any  of  the  common  force 
pumps. 

Katural  Enemies 

(The  numerous  parasites  which  the  en- 
tomologists of  the  Department  of  Agricul- 
ture have  imported,  it  is  stated,  are  be- 
ginning to  control  this  pest. — Ed.) 
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Hag  Moth 

Phohetron  pithecium 

This  is  a  slug-like  caterpillar  of  very 
singular  form,  sometimes  found  upon  ap- 
ple, oak  and  wild  cherry.  It  reaches  a 
length  of  0.60  Inch.  Extending  out  from 
each  side  of  its  body  are  four  long  ten- 
tacle-like curved  and  tapering  fleshy 
processes.  The  color  is  dark  brown.  The 
adult  is  a  purplish  brown  moth,  with  a 
stretch  of  front  wings  of  a  trifle  less  than 
one  inch. 

The  insect  pupates  in  a  papery  cocoon 
upon  the  outside  of  which  are  attached 
the  long  processes  from  the  body  of  the 
caterpillar.  These  bear  nettle-hairs  which 
have  been  thought  to  protect  the  enclosed 
pupa  from  enemies.  The  cocoons  are  at- 
tached to  twigs  and  bark. 

The  insect  is  interesting  chiefly  be- 
cause of  its  singular  appearance.  It  is 
never  common. 

Hickory  Tiger  Moth 

Haleaidota  caryae 

So  called  because  of  the  color  and  spot- 
ting of  the  wings.  The  caterpillars  are 
about  one  and  one-half  inches  long  and 
have  a  row  of  eight  black  tufts  along  the 
back,  and  two  long  black  pencils,  each  on 
the  fourth  and  tenth  segments.  Orchards 
sprayed  for  codling  moth  will  not  be 
troubled. 

iTy  or  Oleander  Scale 

A8pidiotus  hederae,  Vail. 

General  Appearance. — Circular  flat  scale, 
one-sixteenth  to  one-eighth  of  an  inch  in 
diameter,  the  male  scales  being  very  much 
smaller.  The  color  varies  from  light  to 
dark  gray. 

The  life  history  is  the  same  as  the 
San  Jose  scale.  It  is  distributed  gener- 
ally throughout  the  country. 

Control, — Same  as  San  Jose  scale.  A 
small  chalcld  fly  works  effectively  on  this 
scale. 

E.  O.  EssiG, 
Cal.  Ilort.  Com. 

Leaf  Cbumpleb. — See  Apple  Leaf  Grum- 
pier, this  section. 

Leaf  Hopper. — See  Apple  Leaf  Hopper, 
this  section. 

Leaf  Miner. — See  Trumpet  Leaf  Miner, 
this  section. 


Leaf  Roller. — See  Oblique  Banded  Leaf 
Roller,  this  section. 

Leaf  Sewer. — See  Apple  Leaf  Sewer, 
this  section. 

Leaf  SYNETA.-^See  Fruit  Tree  Leaf 
Byneta,  this  section. 

Lecanium. — See  European  Fruit  Lecan- 
ium,  this  section. 

Lesser  Apple  Leaf  Folder 

Acleris  minuta  Rob. 

This  leaf  folder  commences  work  with 
the  opening  of  the  leaves.  The  eggs  for 
the  spring  brood  are  laid  by  a  small  slate- 
gray  moth  and  hatch  into  small  green 
worms,  having  pale  brown  or  yellowish 
heads  with  white  markings.  The  oppo- 
site edges  of  the  young  leaves  are  drawn 
together  upwards  and  fastened  with  a 
silken  web,  thus  forming  a  roofed  charn^ 
ber  within  which  the  caterpillar  lives. 
Like  all  of  its  family,  when  alarmed,  it 
deftly  lowers  itself  to  the  ground  by 
means  of  a  silken  thread.  It  is  con- 
trolled by  the  lime-sulphur  wash. 

H.   A.   GOSSARD 

Lesser  Apple  Worm 

Fnarmonia  prunivora  Walsh 

During  the  past  few  years  the  species 
known  as  Enarm,onia  prunivora  has  been 
found  very  commonly  infesting  the  fruit 
of  the  apple  in  various  parts  of  the 
United  States,  in  some  sections  so  abun- 
dantly as  to  cause  serious  loss  to  or- 
chardists,  the  insect  ranking  in  impor- 
tance as  an  apple  pest  close  to  the  codling 
moth. 

The  small,  fusiform,  flesh-colored  lar- 
vae, about  three-eighths  of  an  inch  long, 
injure  the  fruit  around  the  calyx  by  eat- 
ing out  shallow  cavities  or  boring  holes 
into  the  flesh  from  one-fourth  to  one-half 
inch  or  more  in  depth,  in  the  ripening 
fruit  occasionally  penetrating  to  the  seeds. 
The  surface  of  the  fruit,  especially  in 
the  calyx  basin,  is  also  injured,  the  lar- 
vae working  beneath  the  skin  and  eating 
out  galleries  or  large  blotch  mines,  fre- 
quently with  holes  or  borings  extending 
more  deeply  into  the  flesh.  The  work  of 
this  species  resembles  rather  closely  that 
of  the  codling  moth,  and  the  similarity 
of  the  larva  to  the  codling  moth  larva 
and  the  further  similarity  in  the  life  his- 
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tory  and  habits  of  the  two  species  have 
doubtless  been  responsible  for  the  almost 
complete  oversight  in  the  United  States 
of  this  species  as  an  important  enemy  of 
the  apple. 

Control 
The  common  measures  used  against  the 
codling  moth  have  served  to  keep  this 
species  in  check. 

Lime  Tree  Winter  Moth 

ErannU  tiliaria 

The  females  are  wingless  and  late  in 
October  or  early  in  November  may  be 
seen  ascending  the  trunks  of  trees.  They 
are  spider-like  creatures  with  yellowish 
white  bodies. 

Band  with  tree  tanglefoot  to  prevent 
their  ascent 

Mediterranean  Fmlt  Fly 

Ceratitis  capitata  Wiedemann 

H.  P.  Wilson 

In  countries  where  this  pest  has  gained 
a  foothold  it  is  one  of  the  greatest  insect 
enemies  of  fruit  raising.  At  the  present 
time  it  is  believed  that  Brazil  is  its  na- 
tive home.  Adults  have  been  reared  from 
apricots,  peach,  pear,  plum,  apple,  fig, 
oranges,  lemons  and  a  number  of  other 
important  fruits. 

Means  of  Distribution 

From  evidence  gathered  in  various 
sources  the  pest  is  distributed  in  fruit. 
An  extract  from  bulletin  28  of  the  De- 
partment of  Agriculture.  Cape  of  Good 
Hope  (South  Africa),  will  show  the  dang- 
er to  fruit  growing  in  the  United  States 
should  it  gain  a  foothold.  "It  is  no 
doubt  carried  into  distant  localities  in 
infested  fruit.  Visit  almost  any  morn- 
ing market  in  the  Colony  after  apricots 
and  peaches  are  ripe  and  you  can  find 
maggots  and  puparia  in  abundance.  That 
this  fruit  is  purchased  and  shipped  to 
other  places,  or  carried  away  in  small 
lots  goes  without  saying.  While  visiting 
one  of  our  most  important  markets  on  a 
Saturday  morning  during  February,  1904, 
I  found  loads  of  infested  peaches.  There 
was  absolutely  no  sale  for  the  most  of 
them,  and  the  growers  in  disgust  dump- 
ed them  out  on  the  ground.  I  said  noth- 
ing, for,  in  the  first  place,  I  had  absolute- 


ly no  right  or  authority  in  the  matter, 
and  secondly,  I  wished  to  note  the  course 
of  events.  They  were  being  removed  by 
7  o'clock  Monday  morning,  but  the 
ground  for  yards  around  was  dotted  white 
with  maggots  trying  to  hide  away  for 
transformation,  and  puparia  could  be 
picked  up  by  the  hundred.  Under  such 
a  deplorable  state  of  affairs  it  is  quite 
possible  that  some  of  the  adults  would 
again  find  their  way  into  wagons  and  be 
carried  away  to  distant  farms." 

The  adult  fly  is  yellowish  with  black 
and  white  markings.  Both  wings  being 
banded  with  yellow  and  with  a  series  of 
black  lines  toward  the  base.  The  abdo- 
men is  yellow  and  is  crossed  with  two 
white  bands. 

The  larvae  or  maggots  resemble  those 
of  any  of  our  common  files,  such  as  the 
cabbage  root  maggot. 

The  life  history  in  general  is  about  as 
follows:  The  eggs  are  deposited  in  the 
fruit  by  means  of  the  sharp  ovipositor 
with  which  each  female  Is  furnished.  As 
soon  as  they  hatch,  the  young  larvae  at 
once  begin  to  feed  on  the  pulp  of  the  fruit. 
When  fully  developed,  which  usually  re- 
quires about  three  weeks,  they  leave  the 
fruit  and  enter  the  ground  where  they 
change  to  puparia  and  later  to  adults. 
The  adults  push  up  through  the  soil  and 
in  a  short  time  are  ready  for  work.  A 
very  efllcient  remedy  has  been  found  for 
this  Insect  in  South  Africa  which  pre- 
vents the  adults  from  depositing  their 
eggs. 

Mites. — ?ee  Red  flpider,  this  section, 
and  BlUter  Mite,  under  Pear, 

Oblique-Banded  Leaf  Roller 

Cacoecia  roaana  Harris 

H.  F.  Wilson 

Appearing  on  various  plants  through- 
out the  United  States  we  may  expect  to 
find  the  larvae  of  this  insect  working  on 
the  leaves  of  all  our  cultivated  pome,  bush 
and  small  fruits.  In  extreme  cases  some 
little  damage  may  be  done  to  apples  and 
pears.  In  these  cases  the  skin  of  the  fruit 
is  eaten  and  even  holes  are  made  in  the 
fruit  which  makes  it  unfit  for  sale. 

The  adults  have  a  wing  expanse  of  about 
one  inch.     General  color  leather  colored 
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brown  with  one  opaque  dusky  band,  be- 
ginning at  the  middle  of  the  anterior 
margin  and  extending  to  the  Inner  angle 
of  tlie  wing. 

The  larvae  are  pale  green  to  reddish 
brown  In  color,  with  a  dark  brown  head 
and  a  few  sparse  hairs  rising  from  the 
head  and  body.  The  larvae  of  thle  In- 
sect should  not  be  mistaken  for  that  of 
tbe  bud  moth,  which  Is  a  very  abundant 
Insect  In  Oregon  found  working  In  the 
buds.  The  larvae  of  this  Insect  works 
on  the  leaves. 

Kemedleg 

Should  this  Insect  become  abundant  at 
any  time  It  may  easily  be  controlled  by 
an  application  of  spray  as  used  for  the 
codling  moth. 

Oleahdeb    Scalb.— See   Ivy   Bcale,   this 

Orstor  Shell  Scale 

Lepidoaaphes  ulmt  Linn. 

H.  P.  Wilson 

Probably  as  widely  distributed  as  the 
San  Jose  scale,  this  insect  is  the  cause  of 
much  Injury  to  Irult  trees  throughout  the 
United  States. 

It  is  not  supposed  to  be  as  serious  a 
pest  as  the  San  Jose  scale,  but  is  of  con- 
siderable economic  Importance.  Entire 
trees  are  seldom  killed,  but  oftentimes 
single  branches  will  become  so  weakened 
from  their  attack  that  they  will  not  pro- 
duce fruit  and  may  die,  and  at  times  small 
trees  become  so  stunted  as  to  never  grow 
into  well  balanced  trees.  Besides  our  fruit 
trees  this  Insect  infests  a  large  number 
of  shade  trees,  vines  and  bush  fruits.  The 
adult  scales  measure  about  one-elgbtb  Inch 
i-i  le"*!!!  and  are  dark  brown  In  color. 
In  early  spring  these  may  appear  grayish 
brown,  due  to  bleaching  by  tbe  winter 
rains.  When  present  In  lai^e  numbers 
the  scales  will  overlap  and  assume  vari- 
ous curved  shapes.  Apparently  with  the 
beginning  of  fall  the  entire  abdomen  of 
the  female  develops  into  eggs  and  the 
insect  itself  shrivels  up  and  dies.  If 
during  the  winter  one  of  these  scales  be 
turned  over,  50  to  TOO  small  white  oval 
eggs  will  be  exposed  to  view. 

These  eggs  hatch  about  the  time  the 
blossoms  of  the  apples  are  falling,  and 


the  young  crawl  from  under  the  scales 
and  settle  on  tbe  bark.  The  female  molts 
twice  In  her  growth  according  to  Quatn- 
tance  and  Marlatt,  and  in  the  adult  con- 
dition is  entirely  without  legs  or  eyes, 
and  1h  but  a  Jelly-like  mass,  capable  only 
of  extracting  sap  from  the  tree  and  chang- 
ing it  Into  eggs. 

The     adult     male     undergoes     similar 
changes  under  Its  scale  but  later  assumes 


Vig.   ].     Tbe  0;iter   Sbelt   Scale. 
legs,  wings  and  antennae,  and  emerging 
from  under  the  scale  flies  about  fertilizing 
females. 

In  Its  distribution  from  orchard  to  or- 
chard, nursery  stock  probably  plays  the 
most  important  part,  although  other  in- 
sects, birds,  etc.,  may  and  do  aid  In  the 
distribution  from  tree  to  tree. 
Remedies 

It  has  been  stated  that  lime  sulphur  will 
not  destroy  the  egg  of  this  pest  but  we 
have  observed  that  where  this  spray  is 
consistently  used  for  the  San  Jose  scale 
that  tbe  oyster  shell  scale  does  not  thrive 
and  no  extra  application  Is  needed.  No 
doubt  but  that  the  eggs  are  very  tenacious 
of  life  and  hard  to  kill,  but  we  believe 
that  the  insect  can  be  held  In  check  with 
the  above  epray. 

Shade  trees  and  low-growing  plants,  as 
currant,  gooseberry,  etc.,  often  become  so 
badly  Infested  that  It  seems  necessary  to 
apply  a  spray.     In  such  cases  kerosene 
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emulsion  is  used,  and  is  applied  just  as 
the  eggs  are  hatching  in  the  spring.  Con- 
siderable difficulty  may  be  experienced 
here  as  the  young  are  at  that  time  con- 
siderably protected  by  the  foliage.  To 
secure  the  best  possible  results  a  high 
pressure  pump  should  be  used  by  means 
of  which  a  pressure  of  150  to  200  pounds 
can  be  secured.  Apply  spray  to  all  parts 
in  as  thorough  a  manner  as  possible.  (Use 
kerosene  emulsion  8  to  10  per  cent 
strength.)  For  preparation  of  kerosene 
emulsion  see  sprays  for  aphis. 

Peab  Blight  Beetle. — See  Bhot  Hole 
Borer,  under  Cherry, 

Periodical  Cicada 

Tibican  aeptendecim  Linn. 

H.  F.  Wilson 

There  are  probably  very  few  of  us  who 
are  not  acquainted  with  this  insect  in 
the  adult  stage  on  account  of  the  large 
numbers  which  appear  at  one  time  or  an- 
other in  various  sections  of  the  country. 
The  name  is  applied  on  account  of  the 
fact  that  the  adults  only  appear  at 
periods  of  every  17  or  13  years.  In  the 
northern  part  of  the  United  States  it  is 
17,  in  the  south  13.  During  the  interven- 
ing time  they  live  in  the  ground  as 
nymphs  and  live  by  sucking  the  Juices 
from  the  roots  of  trees.  Having  reached 
that  point  where  they  are  ready  to  become 
adults,  they  crawl  out  of  the  ground  and 
on  to  a  stone,  tree  trunk  or  anything 
above  ground,  and  shedding  the  skin  for 
the  last  time,  come  forth  as  adults. 

After  leaving  the  old  shell  they  are 
ready  to  fly  about  in  a  day  or  two,  and 
within  a  week  the  sexes  have  mated  and 
the  females  shortly  proceed  to  make  their 


F\g.  1.  Periodical  Cicada :  Egg  punctures  In 
twigs;  pupal  case  and  adult  insect.  (After 
Cordley. ) 


egg  punctures  and  deposit  eggs  here  and 
there  in  the  twigs. 

In  selecting  trees  for  egg  oviposition 
oaks  are  shown  a  preference  and  among 
fruit  trees  apples  seem  to  be  preferred. 
Almost  any  plant  may  be  attacked. 

The  part  of  the  plant  selected  Is  almost 
invariably  the  twigs  of  thei  previous  year's 
growth.  Occasionally  a  single  nest  or  two 
will  be  constructed  in  a  larger  limb. 

The  result  of  such  work  must  of  a 
necessity  be  quite  detrimental  to  the  trees 
as  the  twigs  are  often  so  weakened  that 
they  break  very  easily  and  an  excessive 
pruning  results.  In  the  nursery  consider- 
able damage  may  be  caused  by  the  after- 
effect, which  is  shown  in  the  deformities 
of  slow-healing  wounds.  These  wounds 
offer  excellent  entrance  ports  for  fungus 
diseases  and  other  insects.  The  woolly 
apple  aphis  oftentimes  locate  in  these 
scars  and  instead  of  healing  over  they 
become  more  deformed  and  susceptible  to 
the  attacks  of  fungus  and  insects. 

In  depositing  her  eggs  the  female  ci- 
cada passes  from  one  limb  to  another 
until  she  has  deposited  all  of  her  eggs, 
which  have  been  estimated  to  number 
from  400  to  600.  The  eggs  measure  about 
one-twelfth  inch  in  length.  They  hatch 
in  six  or  seven  weeks,  are  pearly  white 
in  appearance,  tapering  to  an  obtuse 
point  at  either  end  and  slightly  curved. 
Upon  hatching  from  the  eggs  the  young 
larvae  run  about  for  a  very  short  time, 
drop  to  the  ground  where  they  seek  out 
a  crevice  and  immediately  work  their 
way  into  the  soil  and  begin  their  long 
underground  existence. 

Remedies 

A  number  of  Insecticides  are  quite  ef- 
fective against  this  species,  but  to  be  of 
real  value  must  be  applied  each  day  as 
long  as  the  insects  issue  in  numbers. 
Pyrethrum  powder  is  a  perfectly  satisfac- 
tory remedy  against  newly  transformed 
individuals.  This  should  be  applied  in 
the  morning,  before  the  insects  have 
gained  full  strength  and  while  the  plants 
are  wet  with  dew.  The  powder  may  be 
puffed  on  the  Insects  while  clinging  to 
shrubbery  or  on  the  lower  branches  of 
trees.     This  powder  is  absolutely  worth- 
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FiB.  2.     Periodlrnl  Clc»d«  :    Section  of  Bod  with 
pupal  galler;  eitPDBir.n  Bbove  ground.      <OrlK- 

less  agalDBt  tbe  pupae.  Some  experiments 
carried  on  by  the  United  States  govern- 
ment show  tbat  newly  emerged  pupae 
may  be  destroyed  by  spraying  wltb  a  Z 
per  cent  solution  of  carbolic  acid  or  a  IG 
per  cent  solution  of  acetic  acid. 

Coating  the  trees  with  whitewash  or 
spraying  with  a  strong  solution  of  lime- 
sulphur  offers  a  possible  protective  means 
against  egg  deposition,  as  It  has  been 
stated  that  tbe  cicadss  do  not  like  to  sit 
on  a  white  surface, 

PheioeoccDg 
P.   dearnegsi 

The  immature  Insects  hibernate  under 
tbe  rough  bark  of  apple  trees.  Eggs  are 
laid  in  early  summer,  the  young  migrat- 
ing to  tbe  under  side  of  leaves.  The  In- 
sect secretes  a  cottony  substance  as 
shown  in  the  Illustration. 

The  usual  remedies  for  scale. 
Rahblts 
By  H.  F.  Witsox 

The  flrst  suggestion  would  be  to  remove 

all    brush    plies  and    thickets  and    other 

places   which   offer  hiding  places  or  may 

serve  as  breeding  places. 

Repellents 

Perhaps  the  easiest  to  apply  and  about 
as  efficient  as  any  repellent  Is  the  com- 


mon  lime-sulphur   spray   applied    to    the 
trunks  of  the  trees  so  as  to  drench  them. 

The  Arkansas  Eiperlment  Station  rec- 
ommends painting  the  trunks  of  trees  In 
the  fall  with  white  lead  and  Unseed  oil. 
Mixed  paints  should  not  be  substituted 
for  the  above,  as  the;  may  contain  oils 
which  would  injure  the  trees.  This  seem- 
ed to  give  very  satisfactory  results  and 
had  the  advantage  of  remaining  on  the 
trees  for  an  entire  season. 

The  Oklahoma  Station  recommends  the 
following  formula  which  the;  found  very 
satisfactory:  "Water  one  gallon,  one 
pound  soap,  two  to  four  ounces  of  car- 
bolic acid."  Some  prefer  to  add  enough 
vermilion  red  to  give  the  mixture  a  good 
pink  color  and  the  consistency  of  cream. 
This  Is  painted  on  the  trunk  of  the  trees 
in  tbe  fall  with  a  brush  or  swab  ot  rags 
tied  to  a  stick. 

Tree  Protectors  and  Wrappers 

Wire  window  screen  and  fine  chicken 
fence  wire  may  be  used  with  success  in 
case  of  small  trees.  They  should  be  about 
two  feet  high  and  should  be  allowed  to 
stand  out  a  short  distance  from  the  tree. 
The  tubes  should  be  fastened  with  wire. 

Wooden  veneer  strips  or  some  of  the 
ready-made  protectors  may  be  used  with 
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BucceBB.  In  case  ol  veneer  they  should 
be  soaked  In  w&ter  before  attempting  to 
bend  them  around  the  trees.  Where  there 
are  only  a  few  trees,  as  around  the  home 
yard,  the  most  satisfactory  method  of  pro- 


Fig. 


Hatartie&n 

Veneer  Strlpa  of  ReBdy-m 


e  Protector. 


tectloa  Is  to  wrap  them  with  papers; 
corostalka,  burlap,  etc.,  may  be  used,  but 
these  must  be  removed  during  the  sum- 
mer as  they  furnish  a  harboring  place  for 
Insects. 

Tr»p8 

There  are  any  number  of  these  which 

are  very  easily  made  and  are  very  ett«ct- 

ive.     This  method  1b  not  as  economical 

as  poisoning  but  Is  frequently  used. 

Pol  I  CDS 

PoieonB  have  the  advantage  of  being 
eaay  to  make  and  place,  but  may  be  dan- 
gerous to  domesticated  animals.  Two  for- 
mulas are  Included,  any  one  of  which 
will  do. 

1.  Sulphate  of  strycbnlne  one  part, 
borax  one-third  part,  white  syrup  one  part, 
water  ten  parts.  Put  the  mixture  into 
a  Jar  or  large  bottle  and  mix  well.  Cut 
fresh  twlgB.  water  sprouts  of  apple  are 
best,  and  with  a  small  brush  paint  them, 
especially  over  the  terminal  bud.  with  the 
above  preparation. 

a.  The  Western  Australia  Department 
of  Agriculture  recommends  a  similar  for- 
mula: Dissolve  one  and  one-half  ounces 
of  strychnine   In  one  quart  of  vinegar. 


dilute  with  five  gallons  ol  water,  add  two 
pounds  of  flour  and  one  pound  of  sugar, 
stir  well  and  apply  to  twig  as  In  first 

Railro&d  Wobu. — See  Apple  Maggot, 
this  section. 

Red  Bdo.— See  Apple  Red  Bug,  this 
section. 

H^-Hnmped  Apple  Tree  CalerpUlAr 

Oedemaaia  concinna  S.  ft  A. 

H,    F.   WiMON 

As  yet  this  Insect  has  not  reached  a 
v«ry  Important  status  as  a  pest,  but  it 
Is  more  or  less  generally  distributed  In 
fruit  growing  sections  of  the  United 
States.  At  times  they  may  get  Into  an 
orchard  and  strip  a  great  many  branches, 
as  they  are  voracious  eaters,  feeding  on 
apple,  plum,  cherry,  rose,  thorn  pear, 
blackberry,  birch,  poplar,  etc 

The  adults  are  moths  of  rather  a  mixed 
brown  color,  fore  wings  dark  brown  on 
the  Inner  and  grayish  along  the  outer 
margin.  The  thorax  and  abdomen  are 
brown.  The  moths  appear  In  the  middle 
of  the  summer  and  deposit  their  eggs  in 
clusters  on  the  under  side  of  the  leaves. 
From  these  soon  hatch  little  larvae  or 
worms,  which  feed  on  the  under  side  of 
the  leaf.  Later  as  they  grow  larger,  the 
whole  leaf  excepting  the  midrib,  is  de- 
voured. In  October  they  become  full 
grown,  descend  to  the  ground,  crawl  under 
leaves  or  rubbish,  where  they  construct  a 
clear  transparent  cocoon,  and  remain  un- 
til the  following  spring,  when  they  appear 
as  moths. 

The  full  grown  caterpillar  measures 
about  one  and  one-fourth  Inches  In  length. 
It  is  marked  with  fine  longitudinal  stripes 
of  black,  white  and  yellow.  Head  bright 
red,  and  contracting  upward  and  back- 
ward. Body  covered  with  black  tubercles, 
which  on  the  dorsum  carry  black  spines. 
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The  fourth  body  segment  le  raised  dor- 
Bally  to  form  an  oval  red  hump  from 
which  the  insect  gets  Its  common  name. 
Beraedles 
Arsenlcals  applied  to  the  leaves  are  ef- 
ficient and  probably  the  reason  that  we 
seldom  hear  of  this  pest  doing  serious 
damage  Is  because  they  are  poisoned  by 
the  sprays  used  for  codling  moth,  etc. 

Bed-TTocked  Apple  Tree  Caterpillar 

Datana  minis tra 

A  moderately  large  black  caterpillar, 
loosely  clothed  with  soft  hairs,  and 
marked  with  parallel  longitudinal  yellow 
stripes.  Disposed  to  be  social,  but  makes 
no  web.    Adult  a  reddish  brown  moth. 

Sometimes  attacks  a  tree  or  two  In  nur- 
sery or  orchard,  and  then  strips  whole 
branches,  or  the  greater  part  of  whole 
trees,  of  leavee.  The  caterpillar  when  at 
rest  elevates  both  head  and  hind  end  of 
the  body  and  has  a  habit  of  gathering  in 
large  masses  on  the  trunks  of  trees. 

The  species  passes  the  winter  In  the 
pupa  stage  in  the  soil  under  trees,  and 
comes  up  as  a  moth  in  late  spring  to  place 
Its  eggs  on  the  leaves. 

Not  noted  in  the  Northwest. 

Burn  with  kerosene  torches  or  spray 
with  arsenate  of  lead. 

Bed  or  Six-Spotted  Spider  or  Hlte 

'Tetranj/chui  bimaculatvg  Harv. 
Tetranychua  sexmacuiatua  Riley 
Oeneral  Appearance 
This  spBclsB   (like  the  other  mites)   Is 
exceedingly  small  and  Individuals  are  sel- 
dom noticed  excepting  when  they  collect 
in  great  numbers.     The  color  is  red  with 
a  yellowieb  tinge  and  usually  with  two 
darker  spots  on  each  side  of  the  body. 
The  young  greatly   resemble   the  adults 
but  have  six  rather  than  eight  legs. 
Life  Hlstory 
The    mites    usually    begin    to    appear 
after  the  first  warm  weather  In  the  spring, 
the    winter    having    been    spent    In    the 
ground.    They  spin  threads  so  as  to  con- 
ceal themselves,  their  eggs  and  young,  on 

•We  are  Informed  l.r   Dr.   II.   K.   Ewlnz  rhnt 


the  undersides  of  the  leaves  and  feed  di- 
rectly upon  the  tissues  of  the  plant  by 
sucking  which  gradually  stunts  and  kills 
the  latter.  The  common  red  mite  Is  a 
serious  greenhouse  pest,  where,  under  Fa- 
vorable conditions,  It  is  able  to  work 
throughout  the  entire  year. 
Distribution 
Though  of  foreign  origin  this  mite 
baa  become  thoroughly  distributed  over 
the  entire  state  and  la  met  alike  in  field 
and  greenhouse. 

Food  Plants 
This  mite  is  an  omnivorous  feeder,  ap- 
parently without  any  favorite  food.  The 
plants  which  it  Is  known  to  attack  are 
sugar  beets,  beans,  sage,  tomato,  egg- 
plant, pepper,  encumber,  aquaah,  cowpea, 


F\s.  ] 


Mite  Bftga  Abniit  s 


Apple  Bug. 


hops,  berries,  violet,  rose,  clematis,  mig- 
nonette, pink,  fuse b la,  pelargonium,  go- 
detia,  passiflora,  feverfew,  thunbei^la,  ver- 
bena, heliotrope,  moon-Bower,  calla,  smilax 
and   easier  Illy. 

Control 
Sulphur  and  dehydrated  lime  mixed  In 
equal  proportions  and  thoroughly  sprin- 
kled over  the  plants  are  recommended. 
Sprays  such  as  emulsions,  resin  wash  and 
soap  solutions  are  efficient  remedies,  but 
these  are  usually  too  destructive  to  the 
tender  leaves  of  the  food  plants  to  be  prac- 
ticable. The  flour  paste  spray  is  especially 
recommended  in  such  cases. 
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>'mtmral  EHemles 

The     minute     black     ladybird     beetles 

(Stethorua  varans  and  BtetJwrMi  pidpea) 

and  the  larvae  of  tbe  syrphld  fllee  prey 

upon  this  mite. 

E.  O.  EsBia 

BeBplendent  Shield  Bearer 

CoptodUca  aplendoriferella 

ThU  leaf  miner  attacks  apples,  quince, 
and  native  havthorns.  When  the  larva 
Is  ready  to  change  to  a  pupa.  It  cuts  out 
the  part  of  the  leaf  It  has  mined  and 
drags  It  away  to  the  twigs,  where  It  is 
secured  as  a  small  cocoon  about  one-eighth 
Inch  In  length,  and  remains  with  the  en- 
closed pupa  until  the  following  spring. 

The  larva  Is  legless,  flattlsh,  the  head 
dark  brown,  the  body  lighter  brown  with 
a  darker  shade  along  the  middle  above 
arri  beneath. 

The  adult  is  a  beautiful  little  moth,  the 
head  and  outer  half  of  the  front  wings 
golden,  the  bases  gray.  A  silvery  streak 
extends  Inward  from  both  anterior  and 
posterior  margins  of  the  front  wing  to- 
ward the  tip,  but  they  do  not  meet. 

The  tnsect  is  not  very  common  and 
those  t  have  secured  have  been  badly  In- 
fested with  a  small  yellow  and  black 
Hymenopteroue  parasite. 

H.  Oabuak 

Roar  Apple  Aphis.— See  Aphida. 

Saddle-Back  Caterpillar 

Sibine  stimulea 

A  slug-like  caterpillar  with  four  con- 
spicuous hom-like  aplny  processes,  one 
at  each  side  near  the  front  end  of  the 
body  and  the  other  pair  near  the  bind 
end.  There  are  other  smaller  processes 
at  each  end.  Body  purple  in  front  and 
behind,  between,  pea-green,  with  an  oval, 
saddle-like  area  In  the  middle  of  the  back. 
the  green  surrounding  It  having  some  ap- 
pearance of  a  saddle  blanket.  Length 
about  one  inch. 

The  pupa  is  found  In  a  brown  papery 
cocoon,  formed  against  branches  or  other 
objects. 

The  adult  moth  expands  about  1 44 
Inch.  The  fore  wings  are  of  a  deep  red- 
dish brown  color;  hind  wings,  much  paler. 

The  insect  Is  never  common  enough  to 


be  the  occasion  of  any  anxiety.  Besides 
apple.  It  feeds  upon  oak,  cherry,  com, 
and  other  plants. 

The  Su  Jose  Scale 
Agpidiotva  pernicious,  Comm. 

Bt  H.  f.  Wilson 
Natnre  and  Extent  of  Injury 

One  can  hardly  fall  to  locate  this  insect 
where  It  Is  present  in  unchecked  num- 
bers, for  the  appearance  of  Its  host  will 
be  such  that  one  who  Is  familiar  with  the 
resulting  Injury  can  readily  distinguish 
the  more  or  less  circular  ash-gray,  shield- 
like  scales  on  bark,  leaves  or  fruit.  Owing 
to  the  fact  that  the  scales  closely  resemble 
the  bark  of  most  of  our  fruit  trees,  they 
may  be  working  on  a  tree  for  some  time 
before  their  presence  is  discovered. 
When  they  are  abundant,  the  fruit  will 
usually  be  Infested  with  few  to  many 
scales;  this  la  the  first  Indication  that 
the  average  orcbardist  will  notice.  When 
allowed  to  develop  unchecked,  they  soon 
cover  branches  and  limbs,  which,  as  a  re- 
sult of  the  Injury,  die  In  one  or  more 
seasons;  following  this,  entire  trees  die 
from  lack  of  nourishment. 

It  has  been  said  that  the  San  Jose  scale 
ia  the  only  scale  which  causes  the  redden- 
ing of  the  bark,  but  this  Is  not  true  as 
the  same  effect  is  caused  by  other  scale 
Insects.      This   is   quite   characteristic   of 
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tbe  San  Jose  scale,  however,  and  fur- 
nlBhes  a  fairly  eure  basis  for  Identifica- 
tion la  the  orchard. 

The  condition  of  the  scales  can  readily 
be  ascertained  by  scraping  them  from  a 
branch;  If  they  are  dead,  the  scales  will 
rub  off  like  a  dry,  gray  scurf;  It  they  are 
olive,  the  crushed  bodies  will  produce  a 
yellow  oU-lIke  fluid  which  gives  the  bark 
a  greasy  appearance.  Wherever  a  scale 
has  settled  there  will  be  a  small  round 
spot  with  a  white  speck  In  the  middle: 
the  spot  Is  formed  by  the  body  of  the 
scale  while  the  white  speck  Is  where  the 
long  thread-like  piercing  apparatus,  or 
tongue,  was  inserted  in  the  bark.  Often- 
tlmee  the  scales  will  completely  cover 
portions  of  limbs  and  overlap  on  each 
other  so  that  they  form  a  crust.  When 
so  badly  Infested,  young  scales  will  crawl 
under  old  dead  scales  and  settle.  We 
have  found  as  many  as  four  young  scales 
fastened  side  by  side  under  one  old  scale. 
Fruit  Infested  with  the  scale  becomes 
pitted  and  gnarled,  as  the  growth  is 
checked  at  the  point  where  the  scales 
have  their  beaks  Inaerted. 

"For  the  benefit  of  fruit  Inspectors  in 
particular.  It  should  be  noted  that  reddish 
dlBCOlorations  upon  yellow  fruit  are  not 
always  caused  by  San  Jose  scale.  Upon 
yellow  apples  and  particularly  upon 
peaches  very  similar  spots  are  produced 
by  attdcka  of  certain  minute  fungi.  Hence, 
such  spots  should  not  in  themselves  be 
taken  as  proof  of  infestation  by  the  scale. 
This  can  be  determined  definitely  only  by 
a  careful  examination  and  the  actual  de' 
tectlon  of  tbe  scale.  The  presence  of  such 
blotches  may  well  arouse  suspicion  of  the 
presence  of  San  Joee  scale  and  ahould 
challenge  a  careful  examination  alike  by 
growers,  buyers  and  Inspector;  so,  also, 
should  the  presence  of  dead  and  shriveled 
leaves  upon  the  trees  In  mld-wlnter  Invite 
examination,  for,  although  their  presence 
Is  not  proof  of  the  appearance  Of  the 
scale,  it  is  evidence  that  the  vitality  of 
the  tree  has  been  seriously  impaired  by 
some  cause,  and  In  regions  where  San  Jose 
scale  is  prevalent  that  cause.  In  a  vast 
majority  ot  Instances,  Is  the  scale."  (1) 


Unlike  most  other  scale  insects.  It  de- 
velops and  hatches  its  eggs  within  the 
body,  BO  that  the  young  are  bom  alive. 
In  May,  possibly  earlier,  under  favorable 
conditions,  tbe  females  begin  to  give  birth 
to  living  young  and  may  continue  to  pro- 
duce tor  six  weeks  or  longer. 

General  DeBCriptJOH 

The  young  are  minute,  light  orange 
yellow,  active  creatures  with  eyes,  bris- 
tle-like   mouth    parts,    two    antennae    or 
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feelers,  and  six  legs.  After  emerging 
from  under  the  protecting  scale  of  the 
parent,  each  wanders  over  the  surface  of 
bark,  fruit  or  leaf  until  a  suitable  situa- 
tion is  found,  when  the  legs  and  anten- 
nae are  folded  beneath  the  body,  the 
bristle-like  beak  is  slowly  worked 
through  the  outer  bark  into  the  living 
tissues  beneath,  from  which  it  draws  its 
sustenance.  At  any  time  during  the 
summer  months  hundreds  of  these  little 
pests  may  be  seen,  even  with  the  unaided 
eye,  as  they  crawl  about  over  the  bark  or 
fruit  of  infested  trees.  With  the  first 
molt,  all  appendages,  the  legs,  antennae, 
etc.,  except  the  beak,  are  lost. 

The  female  scales  when  mature  have 
a  more  or  less  circular  scale  formed  of 
a  number  of  concentric  rings,  which  cor- 
respond to  the  various  molts  made  during 
growth.  Under  a  strong  lens  these  ap- 
pear ash-gray  in  color  with  a  black  pro- 
tuberance or  raised  spot  in  the  middle. 

Bemedles 

In  this  state  lime-sulphur  is  generally 
used  in  combating  the  San  Jose  scale. 
The  recommendations  from  this  station 
have  been  to  spray  the  trees  while  dor- 
mant either  in  the  late  fall  or  early 
spring. 

"During  the  past  four  years  we  have 
conclusively  demonstrated  that  the  lime- 
sulphur  spray,  which  has  long  been 
known  as  the  most  satisfactory  winter 
spray  for  San  Jose  scale,  has  fungicidal 
qualities  nearly  or  quite  equal  to  those 
of  Bordeaux.  We  have  also  conclusively 
demonstrated  that  it  may  be  used  in  com- 
bination with  arsenate  of  lead  without 
detracting  from  the  value  of  either,  and 
that  when  so  used  it  is  at  once  an  efTici- 
ent  contact  insecticide,  food  poison  spray 
and  fungicide."   (2) 

We  have  also  demonstrated  the  fact 
that  Black  Leaf  or  "Black  Leaf-40"  can 
be  combined  with  lime-sulphur,  in  con- 
trol of  plant  lice  without  destroying  the 
insecticidal  value  of  the  lime-sulphur. 
The  most  suitable  time  to  get  plant  lice 
is  in  the  spring,  Just  as  the  buds  are 
turning  green.    At  that  time  a  very  large 


(2)     A.  B.  Cordley  and  H.   S.  .Tackson.  CIr. 
Bull.  No.  13,  Ore.  Ai^'l  College.  1911. 


percentage  of  the  eggs  will  have  hatched 
and  the  young  lice  will  not  be  protected 
by  the  leaves.  The  lime-sulphur  is  equal- 
ly as  effective  in  the  control  of  the  scale 
when  applied  at  that  time  and  to  a  slight 
degree  may  be  effective  against  the  newly 
hatched  lice. 

General  Recommendations 

It  is  not  necessary  to  make  an  applica- 
tion of  lime-sulphur  for  the  San  Jose 
scale  alone.  If  lime-sulphur  is  used  at 
any  time  for  the  control  of  apple  scab 
or  anthracnose,  the  same  application  will 
suffice  for  the  control  of  the  scale. 

In  regions  where  neither  of  the  above 
diseases  exist,  spray  with  lime-sulphur, 
winter  strength,  just  as  the  buds  are 
opening,  and  if  the  plant  lice  (any  spe- 
cies) have  been  bad  during  past  seasons, 
add  "Black  Leaf-40"  at  the  rate  of  1  part 
to  900  parts  of  the  diluted  lime-sulphur 
spray. 

Senrfy  Scale 

Chionaspis  furfura  Fitch 

General  Appearance 

The  female  scale  is  irregular  and 
broadly  pear-shaped;  from  white  to  light 
gray  in  color.  The  exuviae  is  yellowish 
and  from  one-eighth  to  one-tenth  of  an 
inch  in  length.  The  male  scale  is  white, 
very  small,  long,  tricarinated  and  with 
yellow  exuviae  at  the  pointed  end. 

Life  History 

The  winter  is  passed  by  the  females 
under  the  scales  where  the  purple  or  wine- 
colored  eggs  are  laid  and  hatch  in  the 
spring  shortly  after  blooming  time.  The 
young  begin  at  once  to  cover  their  bodies 
with  a  scale. 

This  insect  is  sometimes  confused  with 
the  oyster  shell  scale,  but  is  broader  and 
much  lighter  in  color,  having  dark  red 
eggs,  while  those  of  the  oyster  shell  scale 
are  yellowish-white. 

Food  Plants 

This  species  attacks  many  plants,  chief 
of  which  are  apple,  pear,  plum,  cherry, 
quince,  Japanese  quince,  currant,  moun- 
tain ash,  hawthorn,  peach,  poplar,  goose- 
berry, crabapple,  chokecherry,  black  wal- 
nut and  elm. 
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Control 

Same  ae  for  San  Jose  scale. 

B.  O.  Essie 
SEVERTEEn-YEAB    Locust. — See    Periodi- 
cat  Cicada,  ttafe  sectton. 

Six-Spotted    Spider. — See    Red    Spider, 
this  BecttoD. 

SrNETA. — See  Frui(   Tree  Leaf  Syneta. 
tb<B  section. 

Tent  raterplllarg 

Malactuoma  erosa  Stretch. 

Afalacaaoma  phivialis  Dyar. 

Malacasoma  const rirla  Stretch. 

By  H.  F.  Wilson 

Tent  caterpillars,  so-called  because  they 

build  nests  wbereln  tbey  usually  remain 

when  not  feeding.    These  nests  are  formed 


out  of  silken  threads  secreted  by  the  lar- 
vae and  serve  both  as  a  shelter  and  a 
protection  against  natural  enemies. 

01  the  many  dllferent  species  which 
exist  throughout  the  world  only  three  are 
at  all  serious  In  the  Northwest  To  the 
casual  observer  there  Is  little  difference 
between  the  larvae  and  adults  of  these 
species  when  looked  at  separately.  Taken 
8lde  by  side,  however,  the  full-grown  lar- 
vae may  be  easily  dlatlngulBhed,  one 
species  from  the  other. 

"Accordlne  to  Proteasor  F.  L.  Wash- 
burn, a  former  entomologlBt  of  the  Oregon 
Agricultural  College,  of  the  three,  Malaca- 
»oma  eraia,  Malacosoma  pluvialia.  and 
MalactMoma  conitricta,  the  flrat  named 
feeds  upon  almost  everything  but  the  pear, 
viz.;  apple,  quince,  cherry,  rose,  prune,  etc. 
The  second  has  about  the  same  food  plants 
as  the  first  The  third  devastates  whole 
groves  of  oak,  particularly  Quercua  gar- 
ryana,  occasionally  migrating  to  the 
prune,  and  thereby  causing  considerable 
alarm  among  orchardlsta. 

During  the  past  two  or  three  years  U. 
pluvialu  has  been  extremely  abundant  In 
the  western  part  of  Oregon,  both  on  fruit 
and  forest  trees.  Numerous  reports  have 
come  In  from  about  Portland  and  I  have 
observed  the  larvae  over  many  square 
miles  of  woodland  In  Southern  Oregon. 

When  these  larvae  are  very  numerous 
they  can  entirely  strip  a  tree  of  Its  fo- 
liage In  a  very  short  time.  When  first 
hatched  from  the  ^:gs  they  are  not  read- 
ily noticed,  but  as  they  grow  larger  they 
are  readily  distinguished  both  by  their 
slEe  and  by  the  tents  which  tbey  build. 
Toward  the  middle  or  latter  part  of  the 
summer  the  larvae  become  full  grown; 
they  then  seek  crevices  where  they  spin 
silken  cocoons  and  change  to  pupae.  After 
remaining  In  this  stage  a  short  time  they 
change  to  the  adult  Insects  or  mot^s 
which  come  forth  and  deposit  the  eggs. 
The  eggs  are  deposited  In  masses  on  the 
small  branches  or  shoots,  and  In  the  case 
of  one  species,  where  the  egge  are  laid 
on  new  shoots,  the  egg  mass  completely 
surrounds  the  twig.     These  are  covered 
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with  a  cement-like  substance  which  is  im- 
pervious to  water  and  climatic  conditions. 
This  gellatinous  substance,  besides  acting 
as  a  protection  to  the  eggs,  is  said  to 
constitute  the  first  food  of  the  newly 
hatched  larvae.  The  embryonic  larvae  in 
these  eggs  are  nearly  full  fledged  at  the 
beginning  of  winter  and  usually  come 
forth  from  the  egg  mass  early  in  the 
spring.  All  of  the  moths  do  not  emerge 
at  the  same  time,  so  that  we  may  find 
them  laying  their  eggs  until  late  in  the 
fall.  The  eggs  of  the  late  appearing 
moths  do  not  hatch  until  a  correspond- 
ingly late  period  in  the  summer;  there- 
fore, we  may  find  some  caterpillars  and 
nests  all  through  the  summer.  This 
might  seem  to  indicate  that  there  is  more 
than  one  generation  a  season  but  such  is 
not  the  case.  The  adult  moths  are  about 
one  inch  long  and  are  cream  colored  with 
indistinct  white  bands  on  the  wings. 

Natvral  Enemies 

Like  every  other  species  of  animal  life 
these  insects  have  their  natural  enemies, 
and  large  numbers  are  destroyed  each 
season.  Few  birds  feed  upon  hairy  cater- 
pillars, but  according  to  Professor  Wash- 
bum,  the  Brewers'  Blackbird,  very  com- 
mon in  this  country,  is  very  fond  of  the 
pupae,  and  may  be  observed  tearing  open 
the  cocoons  and  feeding  on  them.  They 
are  also  attacked  by  a  fiy,  which  lays 
eggs  on  the  larvae.  From  these  hatch 
minute  worms  which  bore  into  the  in- 
sects and  feed  on  the  tissues,  thus  even- 
tually killing  the  host.  There  is  a  fungus 
disease  prevalent  in  Oregon  which  is  very 
disastrous  to  the  insects  under  the  right 
condition.  This  is  induced  by  warm  wet 
weather  when  the  larvae  shrink  up  and 
die. 

Artificial  Methods  of  Control 

In  fruit  orchards,  spraying  with  arse- 
nate of  lead,  as  used  for  the  codling  moth, 
is  usually  sufilcient.  As  the  egg  masses 
remain  over  the  winter  on  the  twigs  the 
majority  of  the  nests  can  be  destroyed 
at  the  time  of  winter  pruning.  If  these 
nests  are  not  located  in  the  winter  and 
the  caterpillars  form  tents  in  the  spring, 
the  tents  can  be  burned  out  with  a  torch. 
Shade  trees  may  be  protected  by  spraying 


with  arsenate  of  lead,  2  pounds  to  50  gal- 
lons of  water. 

TiNGis. — See  Apple  Tingis,  this  section. 

Tmmpet  Leaf  Miner  of  the  Apple 

Tischeria  malifoUella  Clemens  (?) 

H.  F.  Wilson 

This  insect  is  of  little  economic  im- 
portance to  fruit  growers  in  the  North- 
west, but  sometimes  appears  very  numer- 
ous on  the  leaves  of  apple  and  is  often  in- 
quired about. 

Little  mines  are  made  in  the  leaves  by 
the  larvae,  which  begin  at  the  point  of 
egg  deposition  and  gradually  widen  out 
in  the  shape  of  a  trumpet.  Completed 
mines  vary  much  in  shape  and  size,  but 
will  average  perhaps  in  the  more  typi- 
cal examples  one-half  inch  long  by  one- 
fourth  inch  wide. 

The  larva  is  whitish  in  color  with  a 
brown  head,  and  measures  about  one- 
quarter  inch  in  length  at  the  time  of  pu- 
pation. The  adult  was  originally  de- 
scribed as  follows:  "The  head  and  an- 
tennae shining  dark  brown,  face  ocher- 
ouB.  Fore  wings  uniform  shining  dark 
brown  with  a  purplish  tinge,  slightly 
dusted  with  pale  ocherous  citio  of  the 
general  hue.  Hind  wings  dark  gray; 
cilia  with  a  rufus  tinge." 

When  excessively  abundant,  as  has 
been  the  case  in  several  localities  during 
the  past  two  or  three  years,  the  injury 
done  by  the  larvae  to  the  leaves  will  cause 
many  of  them  to  fall  prematurely,  thus 
interfering  with  the  proper  development 
of  the  fruit  and  the  health  of  the  tree. 
Its  control,  therefore,  becomes  a  matter 
of  importance.  This  can,  perhaps,  best  be 
accomplished  by  plowing  the  orchard  in 
the  spring,  covering  as  much  as  .possible 
all  the  fallen  leaves  and  trash,  as  in  the 
former  the  pupae  pass  the  winter.  This 
having  been  done  it  is  practically  certain 
that  the  moths  will  not  be  able  to  make 
their  escape  from  the  soil.  This  should 
be  done  not  later  than  the  blooming  of 
the  trees. 

Tussock  Moth. — See  Western  Tussock 
Moth,  this  section. 

Twig  Borer. — See  Branch  and  Tvoig 
Borer,  this  section. 
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Schixttra  tinlcomif 

During  August  and  September,  a  sin- 
gular caterplllftr  Is  occasional  If  found 
feeding  on  apple  foliage.  It  Is  reddlsli 
brown,  variegated  with  white  on  tbe  back, 
and  has  a  green  patch  on  each  aide,  ex- 
tending over  the  second  and  third  seg- 
ments, while  from  the  top  of  the  fourth  a 
coneplcnouB  bom  Is  projected.  It  eata  out 
a  notch  from  the  edge  of  the  leaf  and 
then  fits  Itself  to  the  notch,  clasping  the 
eaten  edge,  of  the  leaf  with  Its  prolegs 
while  the  prominent  horn  is  made  to  ex- 
tend over  a  portion  of  the  vacant  space 
where  belonged  the  devoured  tissue.  The 
outline  of  the  back,  thus  simulating  the 
Irregular  edge  of  the  leaf,  enables  the  cat- 
erpillar to  elude  the  sight  of  all  but  the 
moet  searching  eres.  This  caterpillar  Is 
known  aa  the  unlcom  prominent,  and 
though  Interesting,  rarelr.  If  ever,  be- 
comes Bufflclantly  numerous  to  be  troub- 
leeome.  It  reaches  full  size  In  Septem- 
ber and  deBcends  to  the  ground,  where  a 
cocoon  Is  constructed  under  the  fallen 
leaves  and  trash.  The  light-brown  moth 
does  not  appear  until  the  following  sum- 
mer. No  meaeuree  against  this  Insect 
are  needed  under  ordinary  circumstances. 
If  a  midsummer  spraying  with  arsenate 
of  lead  Is  made  In  July  or  August,  these 
caterpillars  are  apt  to  be  thinned  down 
until  they  attract  no  notice. 

H.  A.  OoesABii, 
Wooitcr.  Ohio. 

WiETiL. — See  Bronze  Apple  Tree  Wee- 
vil, this  section. 

Western  Tniseck  Hoth 

Hemerocampa  vetuata  Bolsd. 
H.  P.  Wiuofl 

The  distribution  of  this  insect  In  the 
United  States  Is  at  present  limited  to  the 
Pacific  coast,  and  on  account  of  the  sim- 
ilarity of  its  work  to  that  of  the  tent 
caterpillars.  Is  often  taken  for  one  of 
those  Insects.  Tbe  two  are  quite  differ- 
ent, however.  In  appearance,  both  In  the 
larval  and  adult  stages. 

The  e^B  begin  to  hatch  about  the  time 
tbe  leaves  are  spreading  out  In  the  spring, 
and  at  that  time  the  young  larvae  are 
almost  black.     For  a  few  days  tliey  re- 
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cocooDB.     (f|      BkkB'     <b)     Internal  paraslt* 
vorklnic   upon    cocoons,       (Ksslji.) 

main  clustered  about  the  egg  mass  and 
apparently  feed  on  the  substance  which 
covers  and  holds  the  latter  together. 
After  the  larvae  have  all  hatched  and 
have  broken  out  from  the  eggs,  the  egg 
mass  will  appear  as  if  riddled  with  holes. 
Tbe  larvae  cut  these  In  escaping  from  the 
eggs. 

After  a  few  days  tbe  larvae  spread  on 
to  the  nearby  buds  and  leaves.  At  first 
the  damage  Is  very  slight  and  consists  of 
minute  holes  in  leaves,  blossoms  and  fruit. 
Later  they  feed  entirely  on  the  leaves 
which  they  devour,  leaving  only  portions 
of  leaves  and  tbe  larger  veins. 

Unlike  the  larvae  of  the  tent  caterpil- 
lars, they  spread  out  over  the  tree  and 
do  not  collect  at  night  nor  do  they  build 
nests  or  tents.  They  are  somewhat  wan- 
dering In  their  habits  and  oftentimes  can 
be  seen  crawling  about  on  the  ground,  go- 
ing from  one  tree  to  another. 

The  original  description  of  the  larvae 
is  given  as  follows:  "Oround  color  vel- 
vety black.  Head  black,  rather  shining, 
with  yellow  line  In  front  From  the  sec- 
ond segment  springs  two  bundles  of  long 
black  hairs.  The  space  between  these  Is 
bright  vermilion  red;  at  the  base  of  each 
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segment  Is  a  series  of  four  or  five  orange 
yellow  dots,  extended  to  the  sides;  tblrd 
and  anterior  part  of  fourth  more  broadly 
and  distinctly  patched  with  orange.  From 
the  doreum  of  fifth,  sixth,  seventh  and 
eighth  spring  bundles  of  long  siiky  hairs, 
whitish  drab  at  their  base,  chestnut  to- 
wards their  tips.  Along  the  lateral  re- 
gion Is  a  double  row  of  bright  red  tu- 
bercles, and  on  the  third,  fourth,  teutb. 
eleventh  and  twelfth,  these  extend  across 
the  body,  six  tubercles  appearing  on  each 
segmenL  Out  of  these  spring  a  series  of 
long  yellowish  white  hairs,  sparsely  in- 
terspersed with  black,  and  becoming  more 
decidedly  yellow  laterally.  From  the  cen- 
ter of  twelfth  segment  a  bundle  of  long 
yellow  balre,  tufted  with  black;  under 
side  blackish;  feet  and  pro-legs  orange 
yellow,  with  the  claws  black.  Length  one 
inch." 
When  mature  the  larrae  usually  seek 


some  protected  place  for  forming  their 
cocoons  and  In  such  a  place  collect  In 
large  numbers  it  very  abundant  Occa- 
Blonally  they  will  gather  bunches  of  ieaves 
at  the  tip  of  twigs  and  form  their  co- 
coons under  these;  this  takes  place  In 
early  June.  About  the  last  of  June  the 
females  and  males  emerge,  copulate;  and 
the  females  being  unable  to  fly,  remain 
hanging  to  the  old  cocoons.  The  males 
fly  both  at  night  and  during  the  day; 
they  live  but  a  short  time  after  copula- 
Uon. 

It  has  been  stated  that  the  males  are 
attracted  to  the  females  by  their  odor 
and  that  they  will  go  lon&  distances  to 
find  them.  As  the  eggs  are  depoeited  the 
females  eecrets  a  cement-like  substance 
which  surrounds  the  eggs  and  forms  an 
excellent  protection  against  climatic  con- 
ditions and  enemies.  This  also  fastens 
them  very  securely  to  whatever  they  are 
laid  upon.  As  the  eggs  pass  from  the 
body  the  abdomen  contracts  until  the  fe-  - 
mate  Is  but  head  and  legs  with  but  a 
semblance  of  an  abdomen.  The  egg 
maseee  are  grayish  brown  in  color,  nearly 
spherical  and  measure  about  one-fourth 
Inch  In  diameter.  There  Is  but  a  single 
brood  each  season  and  the  eggs  remain 
over  until  from  early  summer  to  early 
spring.  There  is  little  danger  that  this 
Insect  will  ever  become  a  very  serious 
pest  but  it  Is  at  all  times  annoying  and 
may  at  times  need  special  treatment 
Remedies 

Our  most  common  spray  of  arsenate  of 
lead,  2  pounds  to  60  gallons  of  water.  Is 
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entirely  ineffective  and  Paris  green  is  not 
much  better.  Contact  sprays  seem  to  be 
inefficient  and  there  remain  but  two 
methods  that  offer  any  great  chance  of 
success;  one  is  to  collect  or  to  destroy  the 
egg  masses. 

Second,  by  placing  sticky  bands  on  the 
trees  and  then  jarring  the  trees.  These 
may  be  made  of  tangle  foot  or  some  tar 
compound.  Jarring  the  trees  will  cause 
the  larvae  to  drop  to  the  ground  and 
when  the  trees  are  banded  they  cannot 
get  past  the  bands  as  long  as  they  remain 
fresh. 

White  Dotted  Apple  Worm 

Balsa  malana 

In  early  fall  and  continuing  until  late 
autumn  may  sometimes  be  found  a  rather 
stout,  cylindrical,  light-green  worm,  about 
an  inch  long  and  marked  with  five  white 
longitudinal  lines  and  numerous  whitish 
dots.  These  worms  are  in  the  habit  of 
feeding  solitary  and  alone  on  the  under- 
side of  the  leaves,  from  the  margins  of 
which  they  eat  regular  notches  or  holes 
Into  the  middle.  This  caterpillar  is 
known  as  the  white  dotted  apple  worm. 
When  full  grown,  the  caterpillar  draws 
together  a  portion  of  the  leaf  with  silken 
threads  to  form  a  hollow  tube.  This  is 
lined  with  a  thin  layer  of  silk  and  the 
caterpillar  then  passes  into  the  pupal 
stage.  The  chrysalis  remains  in  the  fallen 
leaf  until  the  next  spring,  when  it  issues 
as  an  ashy  gray  moth  with  three  irregu- 
lar black  lines  crossing  the  front  wings. 
There  are  two  broods. 

H.    A.    QOSSARD, 

Wooster,  Ohio. 

Wilt  Bug. — See  Apple  Wilt  Bug,  this 
section. 

Woolly  Aphis. — See  Aphida. 

A  Japanese  Fommla  for  Destroying  the 

Woolly  Aphis 

Mr.  T.  Machida  of  Japan  has  recently 
found  a  very  satisfactory  wash  formula 
which  has  been  found  to  be  of  much  value 
in  the  control  of  the  woolly  apple  aphis. 
His  recommendations  for  the  various  in- 
gredients to  be  used  are  as  follows: 

Rape-seed  oil  3  1/3  pints 

Sulphur    1 1/2  ounces 

Turpentine    7  1/3  ounces 


The  rape-seed  oil  should  be  boiled  alone 
for  a  very  short  time  followed  by  adding 
the  turpentine  slowly,  stirring  continually 
until  they  are  thoroughly  mixed.  Stir  in 
the  required  amount  of  well  crushed  sul- 
phur. Use  a  strong  fire  and  allow  to  cool, 
when  the  mixture  assumes  a  darkish 
color.  Paint  the  attacked  parts  of  fruit 
trees.  This  wash  can  also  be  recom- 
mended for  use  in  the  control  of  other 
aphids  and  the  destruction  of  their  eggs. 

S.  Nakayama, 
Stanford  Uniyeraity. 
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Tellow-Neeked  Datana 

D,  mini8tra 

Often  conspicuous  and  quite  injurious 
in  September.  Most  of  the  caterpillars  are 
well  grown  before  the  middle  of  the 
month  and  are  ravenous  feeders  upon  ap- 
ple and  other  orchard  and  forest  trees. 
The  full-grown  caterpillar  is  about  two 
inches  long  with  a  black  head  and  a  yel- 
low neck.  A  black  stripe  extends  down 
the  middle  of  the  back  and  three  stripes 
of  the  same  color,  alternating  with  four 
yellow  strips,  extend  along  each  side.  The 
body  is  quite  hairy.  The  caterpillars  are 
gregarious  and  collect  together  in  large 
numbers  out  towards  the  ends  of  the 
twigs.  If  the  branch  is  Jarred  or  the  cat- 
erpillars are  in  any  way  disturbed,  they 
cling  for  support  with  their  four  middle 
pairs  of  legs,  and  elevate  both  ends  of 
their  bodies  in  the  air  at  right  angles  to 
their  support.  Some  time  in  September, 
they  all  descend  to  the  earth  and  burrow 
beneath  the  surface  from  two  to  four 
inches,  where  they  pupate.  When  the  col^ 
onies  are  young,  they  are  confined  to  a 
single  small  branch,  which  may  be  cut  off 
and  burned.  After  they  become  more  ma- 
ture, resort  to  hand-picking  or  spray  the 
trees  on  which  they  are  feeding,  if  not 
carrying  fruit,  with  arsenate  of  lead,  5 
pounds  in  50  gallons  of  water.  Kerosene 
emulsion  may  be  diluted  with  12  to  15 
parts  of  water  and  sprayed  directly  on 
them.  Make  oil  sprayings  only  on  dry* 
sunshiny  days  so  as  to  avoid  all  danger  of 
injury  to  the  foliage.  The  raincrows  or 
cuckoos  feed  quite  freely  on  these  hairy 
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caterpillarB,  which  are  shimned  hy  most 
birds, 

H.  A.  QOSSABD, 
Wooster.  Ohio. 


Apricot 


The  apricot  is  related  to  the  peach, 
plum,  almond,  nectarine,  cherry  and 
prune.  It  is  generally  believed  to  have 
been  a  cross  between  the  peach  and  the 
plum;  but  this  has  been  disputed  on  the 
ground  that  it  grows  wild  in  Africa  and 
the  Caucasus  mountains.  In  some  parts 
of  the  Caucasus  mountains  the  hills  and 
mountainsides  are  covered  with  apricot 
trees,  and  in  China  also  it  grew  wild  at 
an  early  date.  Its  origin  is,  therefore,  in- 
volved in  mystery,  and  perhaps  with  our 
present  information,  cannot  be  definitely 
settled. 

In  growth,  habit  and  the  soil  to  which 
it  is  adapted,  it  is  much  like  the  peach; 
matures  its  fruit  about  the  same  time; 
the  tree  is  not  quite  so  tall ;  blooms  a  few 
days  earlier,  and  is  a  little  more  likely 
to  be  killed  by  frost.  In  shape  and  color 
it  resembles  the  peach ;  but  in  texture  and 
the  smoothness  of  its  skin,  it  is  more  like 
the  prune  and  plum.  The  bark  of  the 
tree  is  similar  to  that  of  certain  varieties 
of  cherry;  its  leaves  are  heart-shaped, 
bright  green  and  yellow.  It  requires 
about  the  same  kind  of  soil  and  cultiva- 
tion as  the  peach,  which  see. 

The  apricot  is  regarded  as  a  tenderer 
fruit  than  the  peach,  but  this  Is  doubtless 
due  to  the  fact  that  it  blooms  earlier. 
It  is  not  so  profitable  commercially.  For 
this  reason  growers  have  not  made  such 
.  efforts  to  produce  late  blooming  varieties. 
The  peach  is  larger,  has  more  varieties 
of  flavor,  therefore  brings  a  better  price 
in  the  markets,  yet  apricots  are  appre- 
ciated for  canning  purposes. 

California  produces  more  apricots  than 
any  other  state  in  the  Union.  The  apricot 
was  introduced  into  California,  by  the 
Mission  Fathers,  where  it  was  found  in 
the  Santa  Clara  valley  in  1792.  The  vari- 
eties found  there  were  not  of  high  grade, 
generally  seedlings,  and  much  inferior  to 
those  introduced  later  by  gold  seekers 
from  England  and  France  in  1850  to  1860. 


Tke  SoO  BMt  Adapted 

The  apricot  will  stand  more  humus,  or 
a  stronger  soil  than  the  peach.  In  the 
article  on  the  peach  it  has  been  observed 
that  this  fruit  will  not  endure  a  soil  very 
rich  in  barnyard  manure  or  other  fertil- 
izers. In  the  growing  of  cover  crops  in 
the  orchards,  it  has  been  discovered  that 
the  peach  is  injured  by  a  quantity  of 
nitrogen  and  humus,  that  will  give  health 
and  vigor  to  apples  and  pears.  The  apri- 
cot will  stand  more  of  these  fertilisers 
than  the  peach,  but  like  the  peach,  it  re- 
quires a  light  dry  soil,  and  a  mixture  of 
sand  and  gravel  is  beneficial. 

The  root  system  is  not  particularly 
strong,  therefore,  the  soil  should  be  loose 
and  deep  enough  so  that  the  roots  will 
penetrate  it  without  the  energy  necessary 
to  break  it  up.  It  requires  less  water 
than  apples  and  pears,  and,  therefore,  the 
water  should  not  be  allowed  to  stand  on 
the  ground,  or  the  soil  to  water-log.  What 
we  have  said  applies  mostly  to  the  im- 
proved varieties,  rather  than  to  the  seed- 
lings which  grow  with  great  vigor,  and 
have  great  resisting  power.  These  seed- 
lings have  sometimes  a  fruit  of  fine  flavor, 
but  very  small  as  compared  with  the 
Moorpark  or  other  Improved  varieties.  In 
this,  the  apricot  follows  a  general  rule, 
for  it  is  true  of  peaches,  apples  and  other 
fruits  that  the  trees  which  are  the  most 
hardy  and  resistant  to  injuries  generally 
produce  the  poorest  ffults. 

Apricot  trees  are  produced  by  budding 
on  peach  or  apricot  seedlings  during  the 
first  summer's  growth  in  the  nursery  row. 
These  seedlings  are  produced  either  from 
peach  or  apricot  seeds,  planted  during 
the  preceding  winter.  As  to  the  method 
of  planting,  see  article  on  the  peach.  The 
tree  is  a  vigorous  grower,  and  must  be 
carefully  pruned  to  shape  the  top  and  to 
prevent  the  dwarfing  of  the  fruit  by  an 
extra  heavy  crop.  This  method  of  prun- 
ing will  also  lessen  the  work  of  hand 
thinning.  However,  where  the  fruit  is  so 
close  that  the  apricots  crowd  each  other, 
hand  thinning  is  necessary  to  the  produc- 
tion of  the  largest  and  most  profitable 
commercial  grades.  It  is  better  to  have  a 
certain  quantity,  say  100  pounds  or  four 
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boxes,  of  large,  well-developed  and  well- 
formed  fruits,  than  to  have  the  same 
number  of  pounds  or  boxes  of  small 
fruits,  some  of  them  malformed  because 
of  crowding. 

Yarietfes 

The  best  variety  grown  in  the  North- 
west is  the  Moorpark.  In  all  the  Pacific 
coast  states,  as  California,  Oregon  and 
Washington,  the  Moorpark  takes  the  first 
place  and  brings  to  the  growers  the  most 
money  in  proportion  to  the  labor  and  ex- 
pense of  growing.  It  is  a  vigorous  grower, 
begins  to  bear  at  the  age  of  two  years,  is 
large,  well-flavored  and  much  in  demand. 

Apricots  are  used  mostly  for  canning 
and  for  drying.  For  special  information 
on  these  subjects,  see  articles  on  Canning 
and  Evaporating. 

Granville  Lowtheb 

Propagation  of  Apricots 

The  apricot  is  like  the  apple,  in  that 
it  will  not  come  true  from  the  seed,  and 
therefore  must  be  propagated  by  budding 
or  grafting,  the  former  being  almost  ex- 
clusively employed.  For  the  best  results, 
seeds  should  be  stratified  in  sand  and 
frozen  during  the  winter,  as  described  for 
apples.  Apricot  seed,  however,  being 
larger  and  more  able  to  meet  adverse  con- 
ditions than  the  apple,  are  sometimes 
planted  in  the  fall  in  well-prepared 
ground.  Here  they  freeze  and  come  up 
without  delay  in  the  spring.  If  stratified 
for  freezing  (see  Apple),  they  should  be 
planted  in  early  spring  before  they  have 
begun  to  sprout.  The  young  seedlings 
are  to  be  given  good  culture  during  the 
summer,  but  are  not  to  be  dug  up  in  the 
fall  like  apple  seedlings.     If  they  are  to 


be  budded,  the  work  should  be  done  about 
the  first  of  September,  during  the  first 
season's  growth.  If  it  is  desired  to  graft 
them,  the  seedlings  should  be  cleft- 
grafted  near  the  ground  in  early  spring, 
at  the  beginning  of  the  second  season's 
growth,  under  conditions  already  de- 
scribed for  the  apple.  If  buds  fail  to  take 
in  the  fall,  the  stock  may  be  grafted  the 
following  spring.  One  year's  growth,  after 
being  either  budded  or  grafted,  should 
make  sufficiently  large  plants  for  setting 
them  in  the  orchard.  For  details  of  bud- 
ding, see  discussion  under  the  peach. 

The  apricot  is  often  budded  upon  the 
peach,  as  the  latter  thrives  upon  a  greater 
variety  of  soils  than  the  apricot.  The 
common  plum  makes  an  excellent  stock 
for  the  apricot  where  it  is  grown  in  wet 
situations. 

W.   L.   HOWABD 

Yarieties  of  Apricots  and  Synonyms 

Acme,  Chinese,  Shenae;  Alexander, 
Russian  No,  2;  Blenheim,  Shipless;  Ber- 
da,  Annas,  DeHoUande;  Cluster;  Early 
Golden,  Dubois;  Harris,  Harry  Hardy; 
Hem's  Kirke;  Large  Early,  Oos  Precoce; 
Moorpark,  De'Nancy;  Newcastle,  New- 
castle Early;  Orange,  Early  Orange; 
Peach,  Peach  Royal;  Russian;  St.  Am- 
broise;  Sheridan;   Surprise;  Tilton. 

The  very  early  varieties  are  the  Harris, 
Hem's  Kirke  and  Royal. 

The  early  varieties  are  the  Acme, 
Early  Golden,  Large  Early  and  Peach. 

The  Moorpark  is  one  of  the  best  vari- 
eties for  the  Northwest  and  is  medium 
early. 

Granville  Lowther 
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APmCOT  DISEASES 

Brown  Bot 

Sclerotinia  fructigena 
A  decay  of  the  fruit  while  still  on  the 
tree,  occurring  some  seasons  in  moist 
localities.  The  young  growth  as  well  as 
the  fruit  is  also  sometimes  affected,  the 
new  shoots  wilting  and  dying  back  from 
the  attacks  of  this  fungus.  This  is  the 
most  serious  obstacle  to  stone  fruit  pro- 
duction in  the  Eastern  states,  but  does 
not  find  sufficient  moisture  for  its  devel- 
opment in  the  arid  West,  except  on  early 
▼arieties  in  occasional  seasons  of  late 
rains  in  the  moister  localities. 

Spraying  with  self-boiled  lime-sulphur 
Just  as  the  fruit  is  setting  and  again  with 
the  same  following  subsequent  rains  is 
recommended  for  trial. 

Ralph  E.  Smtih, 

Berkeley,  Cal. 
Bvd  BUi^t 

Characterized  by  a  dying  of  the  buds 
during  the  early  winter  and  caused  very 
largely  by  the  fungus  responsible  for 
Peach  Blight 

Similar  trouble  is  caused  more  or  less 
by  "Sour  Sap"  conditions. 

See  Blight  under  Peach. 

Fruit  Drop 

The  fruit  falls  to  the  ground  while  still 
yery  small.  Partly  due  to  weather  condi- 
tions and  partly  to  lack  of  cross  pollina- 
tion, which  can  be  secured  by  mixing 
▼arieties  in  planting.  Seasonal  conditions 
such  as  heavy  rains  at  blossoming  time 
or  frosts  may  have  this  effect.  The 
cherry,  almond,  peach  and  pear  are  af- 
fected in  the  same  way. 

The  drop  may  not  occur  until  the  fruit 
reaches  some  size. 

See  general  article  on  Sbttiko  and 
Dboppino  of  Fruits  under  Fruits. 

Fbuit  Spot.    See  Blight  under  Peach. 

GuMMOSis.    See  Cherry. 

Scab 

Cladoaporium  carpophilum 
Same  as  Peach  Scab,  which  see. 

Blossom  Bot 

Sclerotinia 
The  young  fruit  decays  while  still  very 
small  and  enclosed  by  the  calyx  or  outer 
cup  of  the  blossom.    The  trouble  occurs 


when  wet  rainy  weather  prevails  during 
the  time  of  fruit  setting.  It  commences 
in  a  rotting  of  the  calyx  cup,  which  is 
dead  and  susceptible  to  decay  by  sapro- 
phytic fungi,  which  decay  spreads  to  the 
young  fruit  It  is  caused  by  various 
fungi,  of  which  perhaps  a  species  of  Scle- 
rotinia, apparently  S.  lihertiana,  is  most 
common,  causing  a  decay  of  the  young 
fruit  on  the  tree.  When  such  fruit  is 
picked  and  placed  in  moist  chamber  it 
develops  an  abundant  cottony  mold  in 
which  black  sclerotia  soon  forms.  This 
appears  to  be  the  same  fungus  causing 
the  cottony  mold  or  white  rot  of  the 
lemon  storage.  Botrytis  vulgaris  is  also 
common  in  this  trouble.  Same  treatment 
as  brown  rot 

Spraying  for  shot  hole  fungus  might 
also  be  of  some  benefit  in  this  trouble. 

Shot  Hole  and  Fruit  Spot 

Coryneum  heijerinckii 
This  fungus  is  the  same  as  that  caus- 
ing the  peach  blight  and  produces  in  the 
apricot  a  spotting  of  the  fruit,  shot  hole 
effect  in  the  leaves  and  killing  of  the 
buds. 

Spray  with  Bordeaux  mixture  during 
November  and   again  in  spring  Just  as 
the  buds  open. 
See  Blight  under  PeacK 

Sour  Sap  and  Seasonal  Effects 

The  apricot  is  particularly  sensitive  to 
sour  sap  and  other  seasonal  effects.  It  is 
a  tree  having  a  free  flow  of  sap,  quick 
to  respond  to  stimulating  influences  and 
one  having  the  characteristic  of  all  the 
stone  fruits  of  forming  an  abundance  of 
gum  when  injured  in  any  manner.  On 
this  account,  if  any  active  movement  from 
the  roots  is  started  early  in  the  season  by 
warm  weather  or  an  abundance  of  moist- 
ure and  this  activity  be  checked  again  by 
less  stimulating  weather  conditions, 
trouble  is  very  apt  to  follow.  The  sap 
becomes  stagnant  in  the  tissues,  full  of 
sugars  and  other  easily  fermentable  sub- 
stances, gum  begins  to  form,  sunburn 
may  also  occur  and  very  often  severe  in- 
Jury  takes  place  in  the  tissues  of  the  sap 
wood  and  cambium  layer. 

Ralph  E.  Smith, 

Berkeley,  Cal. 
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APBICOT  FEST8 

The  apricot  la  Dot  the  particular  host 
of  a  large  cumber  at  Ineects,  In  geDeral 
Its  enemies  are  those  common  to  other 
fruit  trees  of  the  same  family. 


General  Appearance 

Black,  oval,  tougb-sklnned  scales  with 

a  distinct  "H"  on  the  back  of  half  and 

full  grown  females.     From  onc'eighth  to 

one-tourth  ol  an  Inch  In  diameter.     The 


young  vary  from  light  yellow  to  brown. 
The  males  are  very  minute  and  scarcely 
ever  seen.  The  eggs  are  nearly  globular 
and  slightly  amber  in  color. 


Life  History 

The  females  deposit  from  50  t 


300  e. 


covering  a  period  of  from  two  to  (our 
weeks.  The  most  are  laid  during  the 
months  o(  May.  June  and  first  half  o( 
July,  though  in  some  sections  all  etages 
of  the  Insect  may  be  found.  Young  half- 
grown  acales  are  most  abundaat  from 
September  lEth  to  December  I5tb  and  the 


full-grown  females  from  February  16th  to 
July  l&th.  They  work  principally  upon 
the  leaves  of  the  trees,  when  they  are 
young,  but  later  are  found  almost  wholly 
on  the  limbs. 

Food  Plants 
All  citrus  trees,  olive,  apricot,  guara, 
honey  locust.  Irish  Juniper,  pomegranate. 
Lombardy  poplar,  apple,  prune,  plum,  al- 
mond, pear,  sycamore,  oleander,  pepper 
(iSchJnu*  molle),  sumach,  (KAut),  moun- 
tain holly  or  Christmas  berry  (Betero- 
meJei  arbatifolia),  Baccharit  viminea, 
rubber  tree.  Habrothamnut,  Myoporuaa, 
Melaleuca,  laurel,  holly,  beech,  ash,  buck- 
thorn, maple,  QreviUea,  Ligtutrum,  night- 
shade, Antidesma,  Duranta,  Qremia,  The- 
spesia.  Cajanui,  magnolia,  eucalyptus, 
grape,   camellia,    phlox,   watermelon   and 

CoDtrol 

Fumigation:  On  citrus  trees  fumigate 
with  from  one-halt  to  three-fourths  sched- 
ule No.  1,  between  September  1st  and 
January  1st.  If  the  hatch  Is  very  even 
and  the  work  can  be  done  early,  the  one- 
half  schedule  Is  sufficient,  but  for  ordi- 
nary work  three-fourtliB  of  the  schedule 
Is  required. 

Sprays:  On  deciduous  fruit  and  olive 
trees  the  following  sprays  may  be  used 
when  the  acales  are  not  more  than  half 
grown:  Water  distillate  caustic  soda 
mechanical  mixture  and  distillate  emul- 
sion. 

Natural  Enemies 

The  ladybird  beetles.  Rhizobitu  vtn- 
trails,  steel  blue  (Orcua  chalvbeus),  Olla 
plagiata  and  Axion  plagiatua  work  on  the 
young  scales;  the  parasites.  Bcuteltiila 
cyanea  and  Tomocera  californica  Haw.,  on 
the  eggs  and  the  Internal  parasite,  Aphy- 
CU9  flavug  How.,  on  the  male  scale. 

B.  O.  Bssra 

Common  Termite 

Termes  lucifugua  Rosa  I. 

General  Appearance 

The  workers  of  this  species  are  rather 

small,  being  shown  as  natural  size  In  Fig. 

1.    They  are  transparently  white  In  color, 

I  of  the  alimentary  canal  glv- 


APRICOT  PESTS 


■  of  Nectarine  Tree.     (Original.) 

Ing  a  yellowish  or  brownlBh  cast.  Tbe 
head  Ib  darker  yellow  and  mandibles 
brown.  The  soldier  ants  have  large  brown 
heads,  comprising  at  least  one-third  of 
their  entire  bodies.  The  queen  ant  ts 
much  larger  than  tbe  other  forms,  while 
the  tnalea  are  small.  It  la  claimed  that 
there  are  no  less  than  16  kinds  of  In- 
dividuals In  this  species. 

LUe  Hittorr 

These  termites  usually  live  in  dead  or 
decaying  wood  but  often  work  Into  the 
living  and  growing  tissues.  They  make 
very  extensive  galleries  through  all  parts 
and  thus  often  destroy  buildings, 
fences,  etc.,  as  well  as  fruit  trees.  The 
queen  gives  rise  to  all  the  young,  which 
appear  In  great  numbers,  especially  dur- 
ing the  summer  months.  In  the  fall  or 
autumn  winged  or  migratory  forms  ap- 
pear and  often  fly  by  thousands  on  dark 
days  and  towards  evening.  In  habits  and 
lite  history  tbey  greatly  resemble  true 
ants  and  bees. 


healthy  portions  of  the  tree.  Nectarines, 
peaches  and  apricots  seem  to  suffer  most, 
while  citrus  and  other  trees  and  plants 
are  also  attacked. 

Contrel 

Due  to  thetr  secluded  work  the  damage 
Is  usually  done  before  their  presence  Is 
known  and  too  late  to  effect  a  remedy. 
However,  If  close  observations  are  made 
In  Infested  districts  and  their  work  dis- 
covered the  colony  may  be  almoet  entirely 
exterminated  by  the  use  of  a  liberal  doee 
of  carbon  blsulfld  applied  in  cotton  or  a 
sponge  directly  within  their  burrows  or 
under  tbe  base  of  the  tree. 

E.  O.  EsBia 

Bbown  Apricot  Scalk  (Eulecanium 
armeniacum  Craw.)  (Lecaniiim  comi 
Bouche).  See  European  Fruit  Scale  un- 
der Apple. 

Cankkb  Worms.    See  under  ^Ijiple. 

EiTBOPEAX  Fruit  Scale.  See  under 
Apple. 


Food  Flaitfl 
As  previously  stated,  these  termites 
usually  work  upon  dead  or  decaying 
wood,  but  then  usually  only  in  tbe  pres- 
ence of  moisture.  These  insects  often  be- 
come destructive  to  fruit  trees,  working 
upon  the  roots  underground  and  making 
gallerlea  up  the  trunk.  No  doubt  they 
usually  begin  to  work  in  the  decaying 
tissues     but     often     continue     Into     tbe 
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Frosted  Scale 

EiOecanium  pruinosum  Coq. 

Qeneral  Appearance 

This  is  one  of  the  largest  unarmored 
scales,  often  one-half  inch  in  length  and 
three-fourths  inch  wide.  The  full  grown 
scales  are  nearly  hemispherical  in  shape, 
while  the  young  and  half-grown  forms 
are  very  flat.  (Fig.  1,  p.  551.)  The  surface 
is  covered  with  white  frost-like  wax, 
which  readily  distinguishes  it  from  all 
other  common  species. 

Life  History 

Eggs  are  white  to  yellowish  in  color  and 
are  deposited  in  the  early  summer 
months.  The  species  is  not  as  prolific  as 
many  of  the  others  of  this  genus,  and  be- 
cause of  parasites  scarcely  does  any  dam- 
age. 

Dlstrlbntion 

Throughout  the  central  and  southern 
parts  of  California. 

Food  Plants 

Apricot,  prune,  peach,  plum,  cherry, 
pear,  apple,  walnut,  laurel,  ash,  birch, 
sycamore,  cork-elm,  grape,  rose,  orange, 
loganberry  and  hawthorn.  The  branches 
are  usually  the  parts  attacked. 

Control 

Same  as  for  European  fruit  scale  (Le- 
canium  comi).    See  Apple, 

ICatnral  Enemies 

Comys  fusca  and  at  least  two  other  in- 
ternal parasites  were  bred  from  this 
species,  and  keep  it  in  complete  subjec- 
tion. 

E.  O.  Essio 

Mealt  Plum  Louse.    See  under  Plum. 

Peach  Bobeb.     See  under  Peach. 

Pear  Threps.    See  under  Pear. 

Plum  Curculio.  See  Curculio  under 
Apple. 

Shot  Hole  Borer.    See  under  Cherry. 

Termite.  See  Common  Termite^  this 
section. 

White  Peach  Scale.    See  under  Peach. 


Aricantas 

Arkansas  has  a  good  soil,  a  humid  cli- 
mate, and  many  natural  sources  of  wealth. 
It  is  adapted  to  the  growing  of  nearly  all 
the  varieties  of  fruits  generally  grown  in 
the  temperate  climates,  such  as  apples, 
peaches,  pears,  strawberries,  grapes  and 
small  fruits,  all  of  which,  with  proper 
care,  bring  profitable  returns. 

The  mean  elevation  is  650  feet.  The 
eastern  part,  for  30  to  100  miles  west  of 
the  Mississippi  river,  is  generally  low  and 
subject  to  inundations  from  numerous 
overflowing  bayous,  lakes  and  swamps, 
caused  by  the  overflow  of  the  Mississippi 
river.  In  this  region  there  are  a  few  high 
places,  rising  generally  toward  the  table 
land  and  the  high  hills  of  the  west  In 
the  northwest  part  are  the  Ozark  and 
Boston  mountains,  which,  while  they  do 
not  reach  the  height  of  mountains,  yet  are 
rugged,  picturesque  and,  as  compared  with 
the  country  about  them,  are  of  sufficient 
height  to  Justify  the  name.  These  hills 
or  mountains  continue  westward  into 
Oklahoma  and  northward  into  Missouri. 
Here  Arkansas  grows  its  best  apples, 
peaches  and  strawberries,  and  these  fruits 
have  made  the  state  famous.  Nature  has 
done  much  for  Arkansas;  but  the  fruit 
growers  are  not  as  a  rule  making  the  most 
of  their  natural  advantages;  for  they  in- 
cline to  plant  the  trees  and,  without  much 
care  or  the  application  of  modem  meth- 
ods, permit  Nature  to  do  the  rest. 

The  state  is  divided,  geologically, 
into  two  parts  by  a  line  drawn  from  Tex- 
arkana  in  the  southwest  comer,  to  Miller 
county,  running  northeasterly  through 
Little  Rock,  to  Pawhatan  in  Lawrence 
county  in  the  northeast.  The  northwest- 
em  division  is  hilly  and  underlaid  with 
heavy  paleozoic  rocks,  and  the  southeast 
corner  with  cretaceous  rocks.  The  south- 
eastern part  is  mostly  alluvial  soil,  some 
of  it  requiring  drainage,  and  is  very  fer- 
tile, therefore  adapted  to  the  growing  of 
vegetables,  strawberries  and  other  small 
fruits;  but  cotton,  com,  wheat,  oats,  rye, 
hay,  potatoes  and  tobacco  are  the  main 
crops.  For  further  information  see  Ozarks. 

Granville  Lowthee 
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Frost  and  Precipitatloii 


Station 


Fayette  ville 
DoddCity. 
Pocahontas. 
Fort  Smith. 

Conway 

Little  Rock. 

Helena 

Dallas 

Pine  Bluff.. 

Camden 

Warren 


FroBt 


Average  Date  of 


Ist  Killing 
in  Autumn 


Oct.  19 
Oct.  18 
Oct.  23 
Nov.  4 
Oct.  27 
Nov.  9 
Nov. 
Nov. 
Nov.  6 
Nov.  7 
Nov.    4 


1 
4 


Last  in 
Spring 


Date  of 


Earliest 
in  Autumn 


April  10 
April  13 
April  3 
Mar.  24 
Mar.  23 
Mar.  21 
Mar.  25 
April  4 
Mar.  27 
Mar.  24 
Mar.  30 


Sept.  29 

Sept.  29 

Oct.  8 

Oct.  16 

Oct.  2 

Oct.  22 

Oct.  21 

Oct.  7 

Oct.  19 

Oct.  8 

Oct.  10 


Latest 
in  Spring 


April  30 
May  1 
May  2 
April  6 
April  12 
April  14 
April  6 
May  1 
April  19 
April  12 
April    8 


Precipita- 
tion 


Annual 
Inches 


44.3 
47.2 
43.5 
41.8 
45.4 
49.6 
55.2 
51.0 
48.8 
49.2 
49.0 


Arizona 

Arizona  has  an  area  of  113,020  square 
miles.  In  the  northern  part,  the  state  is 
a  dry  plateau,  arid  and  of  little  value 
without  Irrigation.  In  the  south  It  is 
mountainous,  the  valleys  are  hroad,  some- 
times 20  to  30  miles  in  width.  The  prin- 
cipal mountain  masses  are  Castle  Dome, 
Big  Horn,  Bagle  Tail,  Chocolate,  Dome 
Rock,  Palomas  Harquahala,  San  Fran- 
cisco and  Black  in  the  north  central;  Gar- 
rizo,  Lukakukia  and  Tunica  in  the  north* 
east;  Zuna,  White  Mogollon  and  Catalena 
in  the  southeast  and  south.  San  Fran- 
cisco mountain,  ahove  Flagstaff,  is  the 
highest,  rising  12,794  feet  above  the  sea. 
To  the  south  the  surface  falls  sharply  to 
low  ridges,  mostly  of  volcanic  origin, 
thence  by  terraced  mesas  down  to  the 
great  desert  plain  little  above  sea  level. 
This  plain  is  cut  by  gullied  stream  beds 
in  which  the  surface  water  from  the  occa- 
sional rainfall  flows  into  the  broad  Gila 
valley.  At  Flagstaff  the  rainfall  is  24.65 
Inches;  at  Yuma,  2.84  Inches. 

The  sandy  regions  of  the  southwest  are 
the  hottest  portions  of  the  continent.  It 
is  common  for  the  mercury  to  rise  to  120 
degrees  Fahrenheit  in  the  shade  during 
July  and  August,  but  the  atmosphere  Is 
flo  clear  that,  while  the  sun  is  scorching 
in  its  heat,  it  is  said  not  to  be  oppressive, 
and  the  winter  climate  is  excellent. 


The  drainage  system  is  the  Colorado 
river  with  Its  tributaries,  the  principal  of 
which  Is  the  Olla. 

There  can  be  but  little  fruit  grown  in 
Arizona  without  Irrigation.  In  the  north- 
ern part  of  the  state  the  Colorado  river 
is  the  principal  stream,  but  it  runs  in  a 
deep  canon,  and  at  the  present  time  there 
is  no  method  provided  that  seems  prac- 
tical for  diverting  or  lifting  the  water 
from  this  deep  bed  for  the  purposes  of 
irrigation.  The  rivers  of  Arizona  draw 
moisture  from  the  mountains,  but  these 
mountains  are  not  covered  with  snow  dur- 
ing July  and  August,  the  season  when  the 
moisture  is  most  needed  for  irrigating 
purposes.  The  habit  of  flooding  the  land 
several  times  during  the  season  when  the 
snows  are  melting  in  the  mountains,  then 
cultivating  Intensively  during  the  dry 
season,  forming  a  dust  mulch  to  conserve 
the  moisture,  has  been  successful  for  the 
growing  of  certain  kinds  of  fruits  and 
vegetables.  This  system  Is  practiced 
largely  in  many  sections  of  the  state. 

The  Temperatare 

One  of  the  principal  diflicultles  in  grow- 
ing fruit  in  Arizona  is  the  extreme  heat. 
The  sun  is  so  hot,  and  the  air  so  dry, 
that  the  evaporation  is  very  rapid,  and 
even  where  there  is  plenty  of  water  in 
the  earth,  the  plant  often  fails  to  take  it 
up  as  fast  as  the  sun  evaporates  it  from 
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the  leaf,  and  the  plant  withers.  In  order 
to  obviate  this  in  the  growing  of  apples, 
peaches  and  other  fruits  of  this  character, 
the  stem  is  headed  very  low,  so  that  It 
may  be  shaded  and  the  bark  not  be  in- 
jured by  the  sun.  Further,  there  is  a 
more  rapid  supply  of  moisture  where  trees 
are  headed  near  the  ground  than  where 
they  lift  the  water  to  a  greater  height. 
At  Tuscon,  the  evaporation  is  said  to  be 
78  inches  per  annum;  which  makes  an 
abundant  supply  of  water  necessary  for 
the  growth  of  fruits. 

The  varieties  of  fruits  best  adapted  to 
such  a  climate  are  those  with  thick  leaves, 
small  evaporating  surface,  or  with  few 
pores  that  admit  of  rapid  transpiration. 

From  the  survey  of  the  Salt  River  val- 
ley, made  by  Thomas  H.  Means,  we  quote 
as  follows: 

Fruit  Farming 

"Figs  are  grown,  but  the  cost  of  labor 
in  handling  them  and  the  freight  rates, 
make  the  industry  a  financial  failure.  The 
growing  of  stone  fruits  is  another  indus- 
try held  down  by  the  cost  of  labor  and 
freight  rates.  Excellent  fruits  of  this 
kind  are  grown,  but  the  trade  is  largely 
within  the  state.  Almonds,  when  they 
escape  the  late  frosts,  and  olives,  which 
are  weighty  in  proportion  to  their  value, 
may  prove  a  success  financially. 

"Grapes  are  grown  successfully,  and  the 
warm  dry  climate  is  eminently  suited  to 
the  growing  of  raisins  and  wine  grapes. 

Oranges 

"The  orange  industry  of  the  Salt  River 
valley  is  as  yet  in  its  infancy.  Only  a 
few  orchards  of  any  size  are  in  bearing, 
but  the  success  obtained  by  these  has 
started  a  rapid  development,  and  orange 
groves  are  rapidly  being  set  out.  The 
district  considered  most  favorable  for 
oranges  lies  along  the  base  of  Camelback 
mountain^  and  the  Phoeni^t  mountains. 
Here  the  frost  is  least  and  the  daily  range 
of  temperature  the  smallest.  No  complete 
losses  have  ever  been  experienced  from 
frost,  for  the  fruit  ripens  early  and  is  off 
the  trees  before  the  frost  comes,  yet  on 
two  occasions  the  trees  have  been  dam- 
aged. 


"One  great  advantage  which  orange 
groves  here  have  over  Southern  California 
orange  groves  is  the  date  of  ripening. 
Arizona  oranges  ripen  in  time  for  the 
Thanksgiving  market  and  for  this  reason 
have  the  advantage  of  high  prices.  The 
larger  part  of  the  fruit  is  marketed  by 
Christmas. 

"The  orange  belt  is  no  doubt  capable  of 
extension  over  a  much  larger  area  than 
is  at  present  supposed  to  be  orange  terri- 
tory. Great  care  should  be  given  to  the 
selection  of  orange  lands,  for  there  are 
certain  areas  not  suited  to  orange  cul- 
ture." 

Fmits  Best  Ailapted 

It  would  not  be  possible  to  grow  com- 
mercial fruits  successfully  in  Arizona, 
without  carefully  studying  the  varieties 
best  suited  to  the  soil  and  climatic  con- 
ditions. In  some  parts  the  soil  is  adobe, 
some  is  strong  in  alkali  and  other  salts, 
and  all  of  it  is  subject  to  a  hot  sun  and 
rapid  evaporation.  What  varieties  to 
choose  and  how  to  treat  them  under  the 
conditions,  is  the  problem  that  confronts 
the  fruit  grower. 

In  the  New  Cyclopedia  of  American 
Horticulture,  J.  W.  Toumey  gives  a  list 
of  fruits  and  varieties  that  was  collected 
as  a  result  of  60  letters  sent  to  the  lead- 
ing orchardists  of  the  state.  This  list, 
with  those  recommended  by  the  Ameri- 
can Pomological  Society*  and  the  advice 
of  the  directors  of  the  experiment  station, 
will  enable  any  one  without  experience  to 
decide  with  considerable  accuracy.  The 
following  is  Mr.  Toumey's  list. 

Almonds— Ne  Plus  Ultra,  IXL. 

Apples — Early  Harvest,  Early  Straw- 
berry, Red  Astrachan. 

Apricots,  Early — Bennett's  Early,  New- 
castle, Peach,  Pringle. 

Apricots,  Late — Moorpark,  Royal,  St 
Ambroise,  Smith's  Triumph. 

Blackberries  —  Lawton's  Early,  Cran- 
dall's  Early,  Early  Harvest. 

Dewberries — May's. 

Grapes — Thompson's  Seedless,  Sultana 
Seedless,  Rose  of  Peru,  Salem,  Muscat, 
Rogers'  No.  9. 


•  U.  S.  Department  of  Agriculture.  Bureau  of 
Plant  Industry.  Bulletin  151,  "Fruits  Recom- 
mended for  Cultivation.*' 
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Grape  Fruit— Triumph,  Walter,  Bowln. 

Lemons — ^Villa  Franca,  Sicily. 

Mulberries — ^Downlng,  Russian. 

Olives — ^Manzanlllo,  Nevadlllo,  Blanco, 
Mission. 

Oranges — Ruby  Blood,  Jaffa,  Parson's 
Brown,  Mediterranean  Sweet,  Bahla 
(Washington  Naval). 

Peaches,  Early — ^Early  Crawford,  Par- 
son's Early,  Triumph,  Sneed,  Strawberry. 

Peaches,  Late — Globe,  Salway,  Oldmix- 
on,  Heath's  Freestone,  Muir,  December 
Cling. 

Pears,  Early  —  Brandy  wine,  Bartlett, 
Wilder. 


Pears,  Late — Winter  Nelis,  Pia  Berry. 

Plums — Wickson,  Kelsey,  Botan  White, 
Royal  Native. 

Pomegranates — ^Ruby,  Sweet,  Gk)lden, 
Papershell. 

Quinces — Champion,  Portugal,  Orange. 

Strawberries — ^Arizona  Everbearing. 

Arizona  is  still  an  undeveloped  state, 
and  just  what  is  possible  has  not  yet  been 
determined;  but  it  seems  sure  that  when 
experiments  have  proven  the  products 
best  adapted,  and  the  best  methods  have 
been  employed,  that  it  will  be  far  more 
productive  than  at  present. 

Gbanville  Lowtueb 


Frost  and  Precipitatloii 


STATION 


FROST 


Average  Date  of 


I 


First  Latest 

Killing  in      Killing  in 
Autumn    '      Spring 


Fort  Defiance. . 

Mohave 

Holebrook 

Signal 

Prescott 

Phoenix 

Fort  Apache. . . 

Yimia 

DudlejTville. . . 

Oracle 

Fort  Grant — 

Tuscon 

Fort  Huachuca 


Sept.  23 

Dec.  3 

Oct.  15 

Nov.  15 

Oct.  20 

Dec.  3 

Oct.  13 


Nov.  13 
Dec.  4 
Nov.  26 
Nov.  22 
Nov.  28 


June  2 

Feb.  23 

Mar.  8 

Mar.  13 

Mar.  20 

Feb.  23 

May  10 


Mar.  30 
Mar.  29 
April  1 
Mar.  26 
April    5 


Date  of 


Earliest 

Killing  in 

Autumn 


Sept.  11 
Nov.  23 
Sept.  17 
Oct.  30 
Sept.  15 
Nov.  9 
Sept.  22 


Oct.  16 

Nov.  12 

Nov.  2 

Oct.  16 

Oct.  30 


Latest 

Killing  in 

Spring 


June  7 

Mar.  24 

June  13 

April  8 

June  2 

Mar.  31 

June  12 


May 
May 
June 
May 
May 


3 
3 
4 
3 
3 


Precipita- 
tion 


Annual 


Inches 


12.8 
5.4 
7.9 
7.1 

15.6 
6.8 

17.6 
2.7 

12.0 

15.9 

13.5 
9.8 

16.2 


Artichoke 

The  artichoke  is  a  thistle-like  plant  of 
the  aster  family,  probably  a  native  of 
Southern  Europe,  but  now  widely  culti- 
vated. The  fleshy  bases  of  the  scales  on 
its  globular  head,  together  with  the  re- 
ceptacle, are  edible  while  immature.  The 
Jerusalem  artichoke  is  cultivated  for  its 
edible  tubers.    W.  R.  Beattie  says: 

Artichoke,  Globe 

"Deep,  rich  sandy  loam,  with  a  liberal 
supply  of  well-rotted  manure,  is  best 
suited  for  growing  artichokes.  Plant  the 
seeds  as  soon  as  the  soil  is  warm  in  the 


spring,  and  when  the  plants  have  formed 
three  or  four  leaves  they  may  be  trans- 
planted to  rows  three  feet  apart  and  two 
feet  apart  in  the  row.  The  plants  do  not  pro- 
duce until  the  second  season,  and  in  cold 
localities  some  form  of  covering  will  be 
necessary  during  the  winter.  This  crop 
is  not  suited  for  cultivation  north  of  the 
line  of  zero  temperature. 

"After  the  bed  is  once  established  the 
plants  may  be  reset  each  year  by  using 
the  side  shoots  from  the  base  of  the  old 
plants.  If  not  reset  the  bed  will  continue 
to  produce  for  several  years,  but  the  burs 
will  not  be  so  large  as  from  new  plants. 
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The  bur,  or  flower  bud,  is  the  part  used, 
and  the  burs  should  be  gathered  before 
the  blossom  part  appears.  If  they  are 
removed  and  no  seed  Is  allowed  to  form, 
the  plants  will  continue  to  produce  until 
the  end  of  the  season. 

"The  heads,  or  burs,  of  the  French  arti- 
choke are  prepared  for  the  table  by  boil- 
ing, and  served  with  melted  butter  or 
with  cream  dressing. 

Artichoke,  Jernsalem 

"The  Jerusalem  artichoke  will  grow  in 
any  good  garden  soil,  and  should  be  plant- 
ed three  to  four  feet  apart  each  way,  with 
three  or  four  small  tubers  in  a  hill.  If 
large  tubers  are  used  for  planting  they 
should  be  cut  the  same  as  Irish  potatoes. 
Plant  as  soon  as  the  ground  becomes 
warm  in  the  spring  and  cultivate  as  for 
com.  A  pint  of  tubers  cut  to  eyes  will 
plant  about  30  hills.  The  tubers  will  be 
ready  for  use  in  October,  but  may  remain 
in  the  ground  and  be  dug  at  any  time 
during  the  winter. 

"The  tubers  are  prepared  by  boiling 
until  soft,  and  are  served  with  butter  or 
creamed.  They  are  also  used  for  salads 
and  pickles. 

"The  Jerusalem  artichoke  is  not  of 
great  importance  as  a  garden  vegetable, 
and  the'  plant  has  a  tendency  to  become 
a  weed." 

Ashes,  Wood.  See  Apple  Orchard^  Fer- 
tilization  of. 

Asparagus 

Asparagus  belongs  to  a  genus  of  plant 
containing  more  than  100  species.  It  was 
introduced  into  America  from  Europe  and 
has  become  in  this  country  an  important 
article  of  food.  Several  of  the  climbing 
species  are  grown  in  greenhouses  for 
their  delicate  feathery  branches  and  are 
valuable  for  cuttings  and  decorations. 

The  young  shoots  of  the  species  Aspar- 
agus officinalis  have  from  very  early 
times  been  much  prized  for  food,  owing 
to  their  pleasant  flavor  and  slightly  laxa- 
tive properties.  This  species  is  a  native 
of  the  north  temperate  zone  of  the  old 
world,  and  grows  wild  on  the  south  coast 
of  Ehigland.  On  the  waste  steppes  of  Rus- 
sia it  is  so  abundant  that  it  is  eaten  by 
cattle  like  grass. 


In  some  sections  of  the  country,  aspar- 
agus is  grown  largely  for  the  markets.  It 
is  also  grown  in  very  many  private  gar- 
dens for  home  use.  It  is  very  hardy,  is  a 
vigorous  grower,  and  heavy  feeder;  there- 
fore will  succeed  best  on  a  very  rich  soil. 
It  can  be  grown  in  sections  strong  in 
mineral  salts,  such  as  alkali,  or  in  deep 
alluvial  and  peaty  soils.  Where  the  na- 
tive soil  is  not  adapted,  it  can  be  made 
adaptable  by  the  digging  of  trenches,  and 
filling  in  with  barnyard  manure,  sand 
(where  the  soil  is  a  heavy  clay),  muck, 
rotten  leaves  or  other  fertilizers.  For 
commercial  purposes,  asparagus  is  planted 
in  rows,  about  the  width  of  com  rows, 
three  to  four  feet  apart,  and  the  roots 
are  planted  in  hills  about  the  same  dis- 
tance apart,  or  sometimes  not  more  than 
two  feet  apart  Some  growers  plant  so 
that  the  stalks  will  row  both  ways,  and 
the  ground  can  be  cultivated  both  length- 
wise and  across  the  field.  For  home  use, 
however,  it  requires  but  few  stalks  and 
it  is  generally  planted  in  trenches,  or  in 
beds. 

Propagation  from  Seeds 

Seeds  should  be  sown  in  rows  three  to 
four  feet  apart,  so  as  to  admit  of  cultiva- 
tion. The  seeds  should  be  planted  two  to 
four  inches  apart  in  the  rows,  and  kept 
free  from  weeds.  The  time  of  planting 
is  about  that  of  any  other  spring  crop, 
but  may  be  earlier,  because  asparagus  is 
not  easily  injured  by  spring  frosts.  These 
are  termed  nursery  plants,  and  may  be 
removed  the  following  autumn  or  spring, 
and  set  in  permanent  beds,  or  rows,  as 
the  case  may  be. 

Transplanting 

Not  all  the  plants  grown  should  be 
transplanted  to  the  field  or  bed.  There 
is  great  variety  of  tenderness  or  tough- 
ness in  the  plants,  and  only  the  tender 
plants  are  good  for  food  or  for  market. 
The  tender  plants  lengthen  rapidly,  pro- 
duce a  straight  succulent  needle-like 
stem,  and  do  not  branch  near  the  ground; 
while  the  tough  plants  lengthen  more 
slowly  and  tend  to  branch  near  the 
ground.  Further,  the  tender  plants  are 
usually  straight-grained  smooth  and  blunt 
at  the  tips.    When  the  plants  are  but  few 
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Incbefl  In  belght  It  is  easy  to  tell  the  dlt- 
ference  between  tlie  tender  and  tonsh  tbt 
rletles.  The  ematler  seedUngB  with  a 
tendency  to  show  woody  fibre  or  a  tongb 
gnarled  appearance  should  be  weeded  out. 


Into  sections  at  the  Joints,  so  that  each 
piece  posseBses  a  lew  buds  and  some  roots 
attached.  These  roots  may  be  planted  as 
IndiTidual  plants,  and  when  they  become 
established  will  produce  the  same  as  the 
parent  plant  from  which  they  were  sepa- 

The  roots  may  be  set  In  autumn  or 
early  spring.  In  deep  rich  soil,  and  gen- 
erally the  crown  Bhould  be  covered  from 
Tour  to  sli  Inches.  In  a  light  mellow 
SOU  the  depth  ol  setting  may  be  greater 
than  in  a  heavy  compact  soil.  They 
Bhould  be  well  cultivated,  especially  tor 
the  Bret  year  or  two,  but  after  tbey  are 
fully  established  they  are  such  vigorous 
growers  that  they  are  generally  neg- 
lected; but  even  then,  good  cultivation 
pays,  for  It  produces  a  lai^er  number  of 
vigorous,  succulent  young  stalks  for  the 
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AspBraRuB    Crown,    Roots.    BudB    and 
(BedrawD   and  reduced :   Irom   plate 
'    Tbome'a    Flora    von    Deatachland.  1 
— Form  en  BulleUn  tl. 


Fropafation  from  Boote 

An  asparagus  plant  has  a  very  broad 
spreading  crown,  with  a  good  many  buds. 
Any  plant  which  shows  unusual  merit  in 
tbe  spring  when  it  starts  into  growth  may 
have  this  crown  divided.  Often  a  half 
dozen  plants  may  be  started  from  the 
same  crown.  It  Is  better  to  dig  up  the 
entire  root,  or  as  nearly  so  as  it  Is  con- 
venient to  handle;  then  divide  the  plant 


Pig.  S.      Knife   lor    CuttlDg    AsparaKua. 
CuttInK  ABpara^B 

It  Is  never  best  to  cut  plants  for  tbe 
table  or  tor  market  until  the  roots  have 
been  planted  two  years,  or.  In  poor  soUe, 
three  years.  After  tbe  age  for  cutting, 
all  sprouts  should  be  kept  cut,  whether 
they  are  big  enough  for  the  market  or 
not.  If  tbe  smaller  stems  are  allowed  to 
appear,  the  plant  ceases  to  produce  more 
sprouts.  Ordinarily  one  may  continue  to 
cut  for  the  market  ae  long  as  the  sprouts 
are  succulent  and  desirable.  In  cutting, 
care  ebould  be  taken  not  to  injure  the 
root,  but  cut  as  close  to  the  root  as  pos- 
sible without  Injury.  When  preparing  tor 
the  markets,  the  sprouts  should  be  washed 
in  clean  water,  bunched  and  tied  in  neat 
small  bundles. 

Tartetles 

Among  tbe  beet  varieties  are  Conover'e 
Colossal,'  which  has  very  large  stems, 
starts  early  in  the  spring  and  has  a  pro- 
nounced flavor.  The  Palmetto  and  Mam- 
moth are  sweeter,  have  a  less  pronounced 
flavor,  and  are  preferred  by  many  per- 
Bons.  Late  In  the  autumn  the  tops 
should  be  mowed  close  to  tbe  ground  and 
the  field  given  a  heavy  coating  of  manure. 
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FIk.  3.      AipariKUi  BoDcber  uid  Buncb  at 
Sp«ar«  Rekdr  to  B«  Tied. 

— Parmert   BulMin  8(. 

CoBt  of  an  AgparaKiiB  Bed 

Tbe  coat  of  oBtabllsblnK  and  maintain- 
ing an  aaparagua  bed  Is  so  dependent 
upon  tbe  value  of  land,  the  cost  of  labor, 
the  kind  and  amount  of  manure  used,  and 
tbe  method  of  securing  plants,  etc.,  that 
no  deflnfte  figurea  can  be  given,  but  can 
be  beet  estimated  b;  the  farmer  blmeelf, 
remembering  that  it  Is  only  once  In  16 
or  SO  years  that  this  baa  to  be  met. 

A  prominent  and  aucceaatul  New  Jer- 
sey grower  aaya: 

"I  cannot  give  the  coet  In  detail  of  es- 
tablishing asparagus  beds,  as  so  much 
would  depend  upon,  whether  one  had  roots 
to  buy,  and  upon  other  matters.  Where 
growers  usually  grow  roots  for  their  own 
planting  the  cost  is  principally  the  labor, 
manure,  and  loss  of  uae  of  land  tor  two 
years,  upon  which,  however,  a  halt  crop 
can  be  had. 

"The  coat  of  maintaining  a  bed  I  can 
only  estimate,  as  at  times  all  the  men  on 
tbe  farm  may  be  at  work  at  the  aspara- 
gus, and  at  other  times  none  at  all,  and 
t  do  not  keep  an  account  of  the  time  put 
In  at  the  asparagus.  I  should  estimate 
the  coat  per  acre  as  follows: 

Manure  tapplUd  1Q  the  iprlnji) t  2.1 

FertlllEer   (apDlled  after  cutting) ]n 

Latmr,   plovlnfc,   cultlvatlm,   boelnR.   etc.      20 
Cutting  and    liunchlnic 40 

Total    *100 

"A  bed  well  established,  say  five  years 
after  planting,  when  well  cared  for  should 
for  the  next  10  or  15  years  yield  from 
1,800  to  2,000  bunches  per  annum,  or  at 
10  cents  per  buncb  (factory  price),  1180 
or  $200." 


This  agrees  very  closely  with  the  ac- 
tual figures  of  the  yield  and  receipts  of 
another  New  Jersey  grower  who  in  1SS6 
cut  22,GS4  bunches  from  12  acres,  all  of 
which  were  not  in  full  bearing,  or  1,882 
bunches  per  acre,  and  received  12,611  net 
returns  from  commission  houses,  or  a 
fraction  over  11  cents  per  bunch.  Of 
course  those  getting  higher  prices  or 
larger  yields  will  exceed  this,  but  It  la  a 
(air  average  for  those  who  sell  on  com- 
mission or  to  canneries. 

The  cost  of  good  one-year-old  plants 
ought  not  to  be  over  |4  per  thousand,  and 
It  requires  from  1,800  to  3,600  to  fill  an 
acre,  depending  upon  tbe  distance  between 
plants;  perhaps  2,600  would  be  a  fair 
number,  allowing  surplus  plants  to  fill 
missing  hills,  or  tlO  per  acre.  Tbe  plants 
can  be  grown  from  the  seed  for  halt  that 
sum.  If  that  plan  be  preferred. 

The  cost  of  establlahlng  a  bed  can  be 
somewhat  reduced  by  planting  for  the 
first  two  or  three  years  some  early  gar- 
den crop  between  the  rows,  such  as  pota- 
toes, peas,  beets,  onions,  strawberries, 
etc.,  for  as  the  roots  are  as  yet  not  oc- 
cupying all  the  ground  there  will  be  no 
Injury  to  the  plants,  and  tbe  manure  and 
cultivation  necessary  for  tbe  young  aspar- 
agus win  be  sutBclent  for  the  other  crop, 
hence  the  receipts  for  it  will  be  almost 
entirely  net,  and  yield  at  least  the  re- 
turns of  "a  half  crop." 

The  estimate  above  calls  for  on  annual 
expenditure  of  |40  per  acre  for  fertilizer 
and  manure,  which  Is  a  liberal  allowance; 
another  estimate  requires  2,000  pounds 
per  acre  of  a  mixture  containing  400 
pounds  of  muriate  of  potash,  1,100 
pounds  acid  phosphate,  and  500  pounds  of 
nitrate  of  soda,  which  at  market  prices 
can  be  secured  for  less  than  tbe  above 

R.  B.  Hardt, 

V.  S.  Dept.  ol  Agrlcultore. 

As)Mnifi8 

(Adapted  to  Southern  Conditions) 

This  Is  one  of  the  best  paying  crops  of 

tbe  garden  and  can  be  grown  anywhere 

In  the  temperate  regions.     Any  land  that 

will  grow  corn  will  grow  asparagus  but  It 

la  a  crop  that  responds  readily  to  Inten- 
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sive  culture.  Asparagus  Is  the  first  green 
vegetable  of  the  spring  and  therefore  is 
in  great  demand  for  home  use  and  for 
market 

To  prepare  a  permanent  bed  of  aspara- 
gus the  land  should  be  heavily  manured 
(at  least  10  to  15  tons)  and  broken  deeply 
in  the  fall.  In  early  spring  the  land  is 
replowed,  disced  both  ways  and  thorough- 
ly harrowed.  This  thorough  preparation 
incorporates  the  manure  with  the  soil. 

The  best  time  to  plant  asparagus  in  the 
South  is  in  late  January  or  early  in 
February  but  in  the  North  plantings  can 
be  made  as  late  as  November,  provided 
the  land  has  been  thoroughly  prepared 
some  time  in  advance  so  that  the  manure 
is  well  decomposed. 

Only  strong  one-year-old  plants  should 
be  used,  though  seed  can  be  sown  in  the 
row  and  the  plants  can  be  thinned  out 
to  the  desired  distance.  Plants  can  be 
secured  from  any  reliable  seed  dealer. 

The  distance  that  the  plants  should  be 
set  varies  with  different  growers  but  for 
most  purposes  the  best  plan  is  to  plant 
five  feet  between  the  rows  and  place  the 
plants  three  feet  apart  in  the  row. 

The  land  at  planting  time  should  be 
checked  off  with  the  plow  both  ways, 
running  one  way  twice  to  make  a  deep 
furrow.  The  plants  are  set  in  these 
checks  allowing  a  space  of  from  6  to  8 
inches  between  the  top  of  the  crown  and 
the  surface  of  the  ground.  The  plants 
should  not  be  entirely  covered  with  soil 
at  the  time  of  planting;  the  upper  three 
or  four  inches  of  space  will  be  gradually 
filled  in  by  the  subsequent  cultivation  as 
the  plant  grows  through  the  soil. 

During  the  first  season  the  land  should 
be  kept  well  cultivated  to  maintain  a 
soil  mulch  and  also  keep  down  weeds. 
Cultivation  should  continue  until  the  tops 
have  matured. 

When  the  berries  on  the  plants  have 
turned  red  the  tops  should  be  cut  down 
and  left  in  the  field  to  dry  thoroughly. 
On  a  windy  day  the  patch  can  be  burned 
over  thus  destroying  the  rubbish  and 
troublesome  insects.    After  the  patch  has 


been  burned  over  spread  a  coating  of 
manure  over  it  and  allow  this  to  remain 
as  a  mulch  until  spring. 

Early  in  the  spring  of  the  second  year 
the  rough  manure  should  be  raked  ofF  and 
the  ground  should  be  worked.  It  is  a 
good  plan  to  plow  furrows  in  both  direc- 
tions over  the  row  thus  leaving  a  ridge 
on  the  row  and  a  dead  furrow  between 
the  rows.  After  plowing  use  a  spike 
toothed  harrow  or  cultivator  and  level 
down  the  beds. 

Cultivation  should  be  given  as  outlined 
for  the  first  season.  Cut  down  the  tops, 
bum  over  the  patch  and  top  dress  with 
manure  as  before.  An  application  of  a 
high  grade  fertilizer  in  early  summer  will 
produce  a  good  strong  growth  that  forms 
a  good  root  system. 

The  patch  can  be  cut  the  third  season 
but  this  cutting  should  be  rather  light. 
The  bed  should  be  worked  as  outlined  for 
the  previous  seasons  but  early  in  the 
spring  an  application  of  from  76  to  100 
pounds  of  nitrate  of  soda  per  acre  should 
be  made  as  a  top  dressing  near  the  plants. 
This  fertilizer  is  readily  available  and 
will  give  results  in  the  crop  to  be  cut. 
When  cutting  has  ceased  or  about  May 
1st,  the  patch  should  receive  an  applica- 
tion of  1,000  pounds  of  fertilizer  made 
up  as  follows: 

Acid  phosphate    400  lbs. 

Nitrate  of  soda   100  lbs. 

Cotton  seed  meal    .350  lbs. 

Muriate  of  potash   150  lbs. 

Total    1,000  lbs. 

The  above  is  a  7-4-8  goods  and  it  should 
be  broadcasted  and  disced  in  running  the 
disc  across  the  rows.  Cultivation  should 
then  be  kept  up  as  in  previous  years. 

When  cutting  the  asparagus  select 
those  stalks  which  are  about  6  inches 
long  and  run  the  knife  about  2  inches 
down  under  ground.  Care  must  be  taken 
in  cutting  not  to  injure  the  shoots  which 
are  just  pushing  up  through  the  soil. 
Every  stalk  whether  it  is  thin  or  fleshy 
should  be  cut  at  each  cutting  as  this  pre- 
vents insects  from  laying  eggs  on  the 
old  shoots  that  are  left  and  it  also  con- 
serves the  strength  of  the  plants.  As 
soon    as    the    asparagus    stalks    are    cut 
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they  should  be  carried  to  a  shady  place 
where  they  are  sorted  and  packed  In 
bunches.  These  bunches  are  made  uni- 
form by  using  wooden  boxes  open  at  the 
top  and  at  one  end  and  of  the  desired 
length.  The  stems  are  then  cut  to  an 
even  length  with  the  asparagus  kniyes 
and  the  bunch  is  tied  with  raffia.  These 
bunches  usually  weigh  about  one  pound. 
All  small,  tough,  withered  stalks  should 
be  discarded.  To  keep  the  bunches  fresh 
for  the  local  market  the  bunches  should 
be  set  upright  In  pans  containing  about 
an  inch  of  water.  All  cutting  should  be 
done  bright  and  early  in  the  morning  be- 
fore the  dew  is  off  the  plants. 

The  bunches  are  packed  in  crates  hold- 
ing two  dozen  bunches  and  the  bases  of 
the  bunches  are  set  on  a  layer  of  damp 
moss.  The  crates  are  made  of  4  slats 
3^^x22  inches,  2  slats  6^x22  inches  and 
2  pieces  6^/^x9  inches,  the  latter  for  the 
heads. 

If  bleached  grass  is  desired,  hill  up  the 
rows  and  cut  the  stalks  5  inches  below 
the  surface. 

If  the  plants  are  to  be  raised  from 
seed  a  good  sunny,  well  drained  slope 
should  be  selected  and  the  land  should  be 
prepared  as  for  the  permanent  bed.  Sow 
the  seed  in  February  and  after  the 
plants  come  up  keep  them  well  cultivated 
and  fertilized.  The  plants  are  allowed 
to  remain  in  the  seed  rows  for  one  year 
and  are  then  transplanted  to  the  perma- 
nent bed.  One  ounce  of  seed  will  sow 
about  50  feet  of  drill  and  this  will  make 
about  200  plants. 

It  requires  2,900  plants  for  an  acre,  and 
if  the  plants  are  purchased  they  will 
cost  $5.00  to  $6.00  per  1,000,  the  cost  for 
the  acre  being  about  $15.00. 

A  good  patch  of  asparagus  that  has 
been  well  cared  for  should  last  25  years 
and  a  good  average  yield  per  season 
should  be  150  crates.  If  asparagus  is  de- 
sired very  early  in  the  spring  the  site  for 
the  patch  should  be  selected  on  a  sandy 
southern  slope. 

Varieties  to  be  reconunended  are  Palm- 
etto, Conover's  Colossal  and  Argenteuil. 

W.  P.  Williams 


ASPARAGUS  DISEASES 

Anfhracnose 

Colletotrichum  sp. 

Is  said  to  have  appeared  in  New  Jer- 
sey and  Ohio,  but  seems  not  to  have 
spread  destructively.  It  appears  as  small 
specks  upon  the  stem. 

Bust 

Puccinia  asparagi 

Causes  premature  death  of  the  bushy 
tops  which  grow  up  after  the  cutting  sea- 
son, thus  injuring  the  vitality  of  the 
plants.  The  fungus  causing  the  rust 
shows  three  different  stages,  the  spring 
rust,  appearing  in  the  form  of  elliptical 
patches  on  the  stems  of  plants  which 
are  allowed  to  grow  up  early  in  the  sea- 
son, the  summer  or  red  rust,  which  covers 
the  tops  with  a  reddish,  dusty  powder 
of  spores  during  the  summer,  causing 
their  death,  and  the  black  rust  stage, 
which  appears  on  the  tops  in  the  form 
of  numerous  black  pustules  following 
the  red  rust. 

During  the  cutting  season  allow  no 
wild  asparagus  to  grow  up. 

Keep  the  fields  well  irrigated  and  cul- 
tivated during  the  summer  and  fall  after 
cutting  stops.  Dust  the  tops  thoroughly 
with  flowers  of  sulphur  about  three  weeks 
after  the  cutting  season  ends  and  repeat 
this  two  or  three  times  during  the  re- 
mainder of  the  season. 

Select  seed  for  planting  from  the  most 
rust-resistant  plants. 

Ralph  E.  Smith 

Berkeley,  Cal. 

(The  Palmetto  variety  is  said  to  be  more  rnst 
resistant  than  others. — Ed.) 

Damping  Off,  Rhiioctonla,  Boot  Bot 

Fnngns,  Stem  Bot  Fvngns 

Corticium  vagum  B.  ft  G. 

This  fungus  attacks  a  variety  of 
garden  plants  and  causes  a  wet  rot  at  the 
surface  of  the  ground. 

The  disease  is  difficult  of  control  as  it 
seems  to  live  indefinitely  in  the  soil. 

General  sanitary  measures,  good  sur- 
face drainage  and  lime  on  acid  soils  is 
suggested. 

Tendency  to  Tarlatioii 

We  give  herewith  an  illustration  of 
an  asparagus  stem,  which  represents  the 
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be  remoTod.  roots  and  all,  and  burned 
la  June.  Other  traps  elioiild  be  allowed 
to  STOW  up  lnunedlBtel7  and  Bfmllarlj' 
destroyed  In  the  fall. 

Cutting  out  all  Infested  stalks  as  often 
as  ther  appear  Is  also  adriaable. 


Pi«.  : 


Incbce  wide  and  One  lacb  Ttilck. 


tendenc}'  under  certain  conditions,  to 
vary  from  the  normal.  The  stalk  which 
this  figure  represents  was  about  four 
feet  long,  four  Inches  wide,  and  one  Inch 
thick. 

A8PABAC1US  FE&TS 

ABparafna  Mloer 

Agromyta  aimpleai  Loew 
Oeneral  Appearance 

The  adult  flies  have  a  wing  expanse  of 
about  one-Blxth  of  an  Inch  and  are  metal- 
lic-black In  color.  The  maggots  are  one- 
filth  of  an  Inch  long  and  white.  The 
pnparla  are  one-seventh  of  an  inch  long 
and  red. 

Life  Hlstorr 

The  lint  adult  Insects  appear  early  In 
the  spring,  other  broods  appearing  later. 
The  larrae  mine  beneath  the  epidermis 
of  the  stalks  near  the  bases  and  may 
penetrate  eight  Inches  underground.  The 
Injury  Is  often  so  severe  as  to  completely 
girdle  the  stems  and  thus  do  much  dam- 
age. The  puparla  are  formed  In  the  bur- 
rows, especially  on  the  roots  and  bases 
of  the  stalks.  There  are  at  least  two 
generations  each  year. 

DIstrlbntion 

This  fly  has  been  reported  from  New 
Ehigland  to  Tennessee  and  In  California. 

Food  PUnt 
This  pest  works  only  upon  asparagus 
plants. 

Control 
The  control  of  the  fly  Is  somewhat  dif- 
ficult and    consists   in   the    use  of  trap 
crops  early  in  the  spring,  which  should 


Common  AHpangnB  Beetle 

Criocerii  tuporagi  Linn. 

Oeneral  Appearance 

The  adult  beetles  are  slightly  leas  than 
one-fourth  of  an  inch  In  length  and 
very  slender.  The  color  is  metallic  blu- 
iBh-black  with  red  thorax  marked  with 
black  dots.  The  reddlsb-yellow  or  cream 
colored  wing  covers  are  marked  with 
black.  The  eggs  are  elongate,  about  one- 
tenth  of  an  Inch  long,  dark  brown  or 
black  and  Btuck  to  the  shoots  by  one 
end.  The  larvae  are  shiny  olive  gray 
with  black  head  and  legs.  The  pupal 
Btage  Is  passed  In  the  ground  In  a  thin 
cocoon,  the  pupae  being  yellowish  In 
color. 

Life  HiBt«rT 

The  adults  hibernate  during  the  winter 
under  any  protective  covering  and  appear 
In  the  spring  about  the  time  the  young 
asparagus  shoots  are  coming  through  the 
ground.  The  adults  Immediately  begin  to 
feed  upon  the  tender  sprouts  and  to  lay 
their  eggs  npon  them.  The  eggs  hatch  In 
about  a  week  and  the  grubs  begin  to  feed 
upon  the  sprouts.  The  broods  continue 
to  work  throughout  the  summer  eating 
all  parte  of  the  asparagus  plants.  After 
about  two  weeks  the  larvae  are  ready  to 
pupate.  They  then  leave  the  plant  and 
work  into  the  soil  where  pupation  takes 
place  and  within  eight  or  nine  days 
they  emerge  as  adults.  The  entire  life 
cycle  requires  one  month  but  there  are 
many  overlapping  generations  each  year. 
DIfltrlbntlon 

New  England,  south  and  west  to  the 
MlBSlsBlppl,  and  in  California. 

Food  PUnt 

So  far  as  known,  the  pest  feeds  only 
upon  asparagus,  attacking  principally  the 
tender  shoots  but  also  working  upon  the 
rind  and  stems  of  the  older  seed  plants. 
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Control 

The  control  of  this  pest  Is  not  so  dif- 
ficult as  it  would  seem  in  view  of  the 
fact  that  arsenical  sprays  cannot  be  used 
upon  the  tender  marketable  shoots  be- 
cause of  the  poisonous  effects  to  the  con- 
sumers. 

In  the  spring  when  harvesting  the 
shoots  it  is  advisable  to  leave  some  of 
them  for  the  beetles  to  lay  their  eggs 
upon;  cutting  and  burning  these  before 
the  eggs  hatch.  Another  practice  is  to 
keep  all  the  seedlings  except  a  few  for 
traps,  cut  down.  Upon  those  left  the 
beetles  will  collect  in  great  numbers  and 
may  be  easily  killed.  In  the  spring  or 
after  they  are  covered  with  eggs  the 
plants  should  be  cut  down  and  burned. 

As  soon  as  the  crop  is  harvested  the 
seedlings  and  feathery  plants  should  be 
thoroughly  sprayed  with  arsenical  sprays, 
which  will  serve  to  kill  many  of  the  ma- 
ture beetles  before  they  go  into  winter 
quarters.  One  pound  of  lead  arsenate  to 
sixteen  gallons  of  water  has  given  excel- 
lent results. 

Dusting  air-slacked  lime  of  pyrethrum 
upon  the  larvae  or  spraying  plants  infest- 
ed by  them  with  kerosene  emulsion  or 
tobacco  extract  are  exceedingly  effective 
fis  the  larvae  are  very  delicate.  Brushing 
to  the  ground  also  destroys  large  num- 
"bers  of  them.  Burning  the  rubbish  in  the 
winter  destroys  many  of  the  hibernating 
l>eetles. 

ICataral  Enemies 

The  young  of  the  ladybird  beetles.  Me- 
gilla  maculata  andHippodamia  convergena, 
prey  upon  the  young  larvae.  In  the  east 
the  spined  soldier-bug  {Podisua  macu- 
liventris  Say)  and  the  bordered  soldier- 
bug  {BtiretruB  anchorago  Fab.)  as  well 
as  certain  other  insects  also  feed  upon 
the  larvae. 

E.  O.  EssiG 

Twelve-Spotted  Asparagns  Beetle 

Orioceris  12-vtmctaUi  L. 

Description 

A  trifle  larger  and  stouter  than  the 
common  species,  uniformly  reddish  in 
color,  with  12  black  spots  on  the  wing 
covers.    Eggs  are  attached  by  their  sides 


instead  of  ends,  usually  on  old  plants  In- 
stead qT  young  shoots  if  such  are  avail- 
able. 

"Character  of  Injury 
Hibernated  beetles  feed  on  shoots  in 
spring.  Later  beetles  and  larvae  prefer 
the  berries.  Larvae  seem  to  feed  almost 
exclusively  on  the  berries.  Cut  all  plants 
down  to  the  ground  in  early  spring,  and 
cut  new  shoots  before  eggs  hatch.  Allow 
some  shoots  scattered  over  the  field  to 
grow  larger  than  others  and  most  of  the 
eggs  will  be  deposited  on  these.  When 
they  are  well  covered  with  eggs  cut  and 
bum  and  allow  other  shoots  to  grow 
for  same  purpose.  Spray  with  arsenate 
of  lead  late  in  the  season  when  cutting 
period  is  over.  Chickens  and  ducks  will 
devour   many   if   given   the   run  of   the 

S^^^^^'  H.  A.  QOSSABD, 

Wooster,  Ohio. 

Australia 

Orchards  and  Fruit  Gardens 

Fruit  growing  has  made  rapid  progress 
in  Australia  during  recent  years,  the 
area  devoted  thereto  having  increased  in 
the  past  ten  years  by  no  less  than  56,936 
acres.  The  states  in  which  the  increase 
was  most  marked  were:  Tasmania,  17,- 
900  acres;  Victoria,  12,731  acres;  Western 
Australia,  12,668  acres;  and  South  Aus- 
tralia, 6,529  acres.  During  the  same 
period  the  Queensland  fruit-growing  area 
increased  5,738  acres,  while  in  New  South 
Wales  a  slight  increase  of  1,310  acres  was 
exhibited. 

The  varieties  of  fruit  grown  differ  ma- 
terially in  various  parts  of  the  several 
states,  and  range  between  such  fruits  as 
the  pineapple,  paw-paw,  mango,  and 
guava  of  the  tropics,  and  the  strawberry, 
the  raspberry,  and  the  currant  of  the  cold- 
er parts  of  the  temperate  zone.  The  prin- 
cipal varieties  grown  in  Victoria  are  the 
apple,  pear,  peach,  apricot,  plum,  and 
cherry.  In  New  South  Wales  citrus  fruits 
(orange,  lemon,  etc.)  occupy  the  leading 
positions,  although  apples,  pears,  peaches, 
cherries,  plums,  and  apricots  are  also  ex- 
tensively grown.  In  Queensland  the 
bananas,  oranges,  pineapples,  peaches,  ap- 
ples, mangoes,  and  plums  are  most  large- 
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\j  grown.  In  South  Australia,  in  addi- 
tion to  the  apple,  pear,  peach,  apricot, 
plum,  orange  and  lemon,  the  almond  and 
the  oliye  are  also  largely  grown.  In 
Western  Australia,  the  apple,  orange, 
peach,  pear,  plum  and  fig  are  the  sorts 
chiefly    grown,    while    in   Tasmania,    al- 


though the  apple  represents  four-fifths  of 
the  area  in  that  state  deroted  to  fruit 
growing,  small  fruits,  such  as  the  currant, 
raspberry,  and  gooseberry,  are  very  ex- 
tensively grown,  and  the  balance  of  the 
area  is  mainly  occupied  with  the  pear, 
plum,  apricot,  peach  and  cherry. 


Area  Under  Fmlt  In  the  Commonwealth,  Tear  Ending  March  Slst,  191S 

N.  8.  W.     Victoria  Qneensland      S.  A.  W.  A.  Tasmania  C'wealth 

Fmlts    49,389         63,209  18,5S6         29,906  19.640  80.676       206.174 

Tinea— Wine    8,103         24,579  1,428         25,208  8,010            62.388 

Vines— Table     3,898           2,624  1,046           2,194  1,891             11,648 

Market  gardens    9,836         10,414  2.886           2.857  3,664  1,458         30,676 

Melons    4,174           2,682           6,122            731             13.662 

Hops     131             5             1.247           1,383 

Acres     75,455       108.689  29,538         60.169  28.836  33.280       824.981 

Taliie  of  Fmlt  (English  Ponnds)  In  the  Commonwealth^  Tear  Ending  March  SI,  191S 

N.  S.  W.     Victoria  Queensland      S.  A.  W.  A.  Tasmania  Cwealth 
Fruits     (not    including 

▼Ines)    832,472       880.657  866,177       393.433  210.631  884.877    3,067.147 

Hops 10.421             100             104,031       114.662 

Pumpkins,   melons    74.805         25,000         61,758            5.751             167.854 

Market   gardens    369,069       286.386  64,265       106.736  121.874  12,295       962,586 

1,276,346    1.202.463  491.200       500.269  338.156  501,203    4.311.588 


Balslns  and  Cnrranto  Dried  1918-lMS 

Victoria,  12,283,824  acres;  New  South 
Wales,  494,704  acres;  South  Australia, 
3,947,776;  Western  Australia,  176,400 
acres. 

For  the  statistical  year  ending  March 
31,  1913,  there  were  in  the  Jam  manufac- 
turing business  133  factories  working  in 
the  Commonwealth;  total  number  of  em- 
ployees was  4,499;  the  wages  paid 
amounted  to  £276,138.  The  total  value 
of  the  output  reached  £1,884,046,  and 
the  amount  of  material  used  was  £1,276,- 
180. — From  the  Fruit  World,  March  1, 
1914. 

Babylonia,  Irrigation  in.  See  Irriga- 
tion. 

Bacteria 

The  subject  of  bacteria  is  treated  here 
only  BO  far  as  is  necessary  to  give  the 
reader  some  facts  which  will  enable  him 
to  understand  the  references  to  the  sub- 
ject which  are  made  in  other  parts  of  the 
work. 

These  minute  organisms  are  sometimes 
called  microbes,  micro-organisms,  micro- 
phsrtes,  bacilli,  microcci,  etc.  All  of  these 
terms  are  more  or  less  limited  in  their 


meaning  and  the  term  "bacteria"  is  the 
one  in  most  common  use. 

Early  in  the  history  of  the  subject 
these  minute  organisms,  of  which  there 
are  now  known  perhaps  a  quarter  of  a 
million  species,  were  called  by  the  gen- 
eral name  of  animalculae.  The  term 
implies  what  was  believed  to  be  the  case 
that  these  organisms  were  animals,  but 
the  classification  was  later  discovered  to 
include  plants  as  well  as  animals.  In  the 
unicellular  forms  it  is  often  impossible 
to  determine  which  is  animal  and  which 
plant  and  in  this  discussion  it  is  not  im- 
portant to  do  so.  In  general,  bacteria 
are  defined  as  minute  organisms,  devoid 
of  chlorophyl,  unicellular,  spherical,  ob- 
long, cylindrical  or  filamentous,  and  mul- 
tiplying by  division. 

Dlstribntlon 

Bacteria  exist  practically  everywhere; 
in  ponds,  ditches,  streams,  seas,  refuse, 
meat,  milk,  beer,  fruits,  vegetables,  soils, 
and  enter  into  all  putrifactive  processes. 

Nitrifying  Bacteria 

The  bacteria  in  which  the  farmer  is 
most  interested  are  the  various  soil  bac- 
teria and  the  nitrifying  or  nitrogen  gath- 
ering bacteria  in  particular.    It  has  been 
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dlscoyered  that  certain  forms  of  bacteria 
are  capable  of  fixing  free  nitrogen.  These 
are  found  most  often  on  the  leguminous 
plants  where  they  collect  in  nodules.  The 
physical  action  of  these  colonies  is  to 
break  up  the  organic  matter  in  the  soil 
and,  through  the  action  of  certain  acid 
by-products,  the  inorganic  as  well.  They 
thus  render  soluble  the  various  elements 
in  the  soil  which  are  necessary  for  plant 
food.  In  addition  they  seem  capable  of 
utilizing  free  nitrogen  from  the  air  in 
such  a  way  as  to  increase  the  quantity 
of  this  element  in  the  soil.  Thus  the 
nitrogenous  or  leguminous  plants  such 
as  clover,  vetch,  alfalfa,  beans,  peas, 
etc.,  tend  to  improve  the  quality  of  a 
soil  which  is  in  need  of  nitrogen. 

Prof.  H.  Marshall  Ward,  University  of 
Cambridge,  says: 

"These  bacteria  can  build  up  organic 
matter  from  purely  mineral  sources  by 
assimilating  carbon  from  carbon-dioxide 
in  the  dark,  and  by  obtaining  their  nitro- 
gen from  ammonia.  The  energy  liberated 
during  the  oxidation  of  the  nitrogen  is 
regarded  as  splitting  the  carbon-dioxide 
molecule — in  green  plants,  this  work  is 
done  by  the  solar  rays.  Since  the  supply 
of  free  oxygen  is  dependent  on  the  ac- 
tivity of  green  plants,  the  process  is  indi- 
rectly dependent  on  energy  derived  from 
the  sun,  but  it  is  nevertheless  an  astound- 
ing process  and  outside  the  limits  of  our 
previous  generalizations." 

Important  results  often  occur,  in  the 
fact  that  these  bacteria  tend  to  disin- 
tegrate stone,  rot  sand  particles,  rust  iron 
and  copper,  rendering  their  particles 
soluble. 

Saprophytic  and  Parasitic  Bacteria 

Saprophytic  bacteria  are  those  which 
live  in  dead  matter  whether  animal  or 
vegetable.  They  are  associated  with 
most  decomposing  processes. 

Prof.  A.  C.  Abbott,  of  the  University  of 
Pennsylvania,  says: 

"The  saprophytic  group  comprehends 
many  species  used  in  the  fine  arts  and 
Industries — such  for  instance  as  those 
concerned  in  the  production  of  certain  or- 
ganic acids;  those  employed  in  the  manu- 


facture of  indigo  by  the  fermentation  pro- 
cess and  in  the  preparation  of  hemp;  and 
In    those   used    in   the   manufacture    of 
cheese  and  butter.    In  the  study  of  tliis 
large   group,  one   constantly   encounters 
other  species  presenting  most  engagins 
characteristics.     Some  of  these  varieties 
have  the  property  of  producing,  during 
the  course  of  their  growth,  pigments  of 
great     beauty — ^brilliant     reds,     delicate 
pinks,  rich  purples,  yellows  ranging  from 
the  palest  lemon  to  the  deepest  orange. 
In  another  group,  we  meet  with  species 
having  the  emission  of  light  as  their  most 
singular     peculiarity.       When     growing, 
these  forms  glow  with  a  peculiar  phos- 
phorescence, and  it  is  significant  to  note 
that  these  luminous  varieties  have  been 
most  frequently  encountered  in  the  sea, 
and   upon   articles    from   the   sea.    The 
evil  odors  of  putrefaction  are  the  results 
of  saprophytic  bacterial  development. 

"In  the  parasitic  group  of  bacteria,  we 
encounter  those  species  that  exist  always 
at  the  expense  of  a  living  host,  either 
animal  or  vegetable,  and  in  doing  so  not 
only  appropriate  materials  necessary  to 
life,  but  give  oft  in  return  waste  products 
that  may  act  as  direct  poisons  to  the  host. 
Fortunately  this  is  a  much  smaller  group 
than  the  saprophytic.  In  no  particulars, 
save  for  their  ability  to  exist  at  the  ex- 
pense of  a  living  host  and  cause  disease, 
are  the  disease  producing  bacteria  dis- 
tinguishable from  the  innocent  varieties. 
The  essential  difference  between  the 
disease  producing  and  the  innocent  bac- 
teria, is  that  the  former  possess  as  their 
most  striking  physiological  peculiarity, 
the  power  of  elaborating  toxins  or  pois- 
ons, that  have  a  direct  effect,  or  destruc- 
tive action  upon  the  tissue  of  their  host" 

H.  Marshall  Ward  says:  "A  long  list 
of  plant  diseases  has  of  late  years  been 
attributed  to  bacterial  action.  Some,  e.  g. 
the  Sereh  disease  of  the  sugar  cane,  the 
slime  fluxes  in  oaks  and  other  trees,  are 
not  only  very  doubtful  cases,  in  which 
yeast  and  other  organisms  such  as  fungi 
play  their  parts,  but  it  may  be  regarded 
as  extremely  improbable  that  the  bacteria 
are  the  primary  agents  at  all.  They  are 
doubtless   saprophytic   forms,   that  have 
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gained  access  to  rotting  tissues,  injured 
by  other  agents. 

"Saprophytic  bacteria  can  readily  make 
their  way  down  the  dead  hyph  (branch) 
of  an  invading  fungus,  or  into  the  punc- 
tures made  by  insects,  and  aphides  hare 
been  accredited  with  the  bacterial  infec- 
tion of  carnations,  though  more  recent 
researches  by  Woods  go  to  show  the  cor- 
rectness of  his  conclusions  that  aphides 
alone  are  responsible  for  the  carnation 
disease.  On  the  other  hand,  recent  in- 
vestigations have  brought  to  light  cases 
in  which  bacteria  are  certainly  the  prim- 
ary agents  in  the  diseases  of  plants.  The 
principal  features  are  the  stoppage  of  the 
vessels,  and  the  consequent  wilting  of  the 
shoots;  as  a  rule,  the  cut  vessels  on  the 
transverse  sections  of  the  shoots  appear 
brown  and  choked  with  a  dark  yellowish 
slime  in  which  bacteria  may  be  detected; 
examples  in  cabbages,  cucumbers  and  po- 
tatoes." 

A  familiar  example  is  that  of  the  com- 
mon blight  of  apple  and  pear.  See  article 
on  this  subject  under  Pear. 

Prof.  Ward  observes  further: 

"In  the  carnation  disease  and  in  certain 
diseases  of  tobacco  and  other  plants  the 
seat  of  bacterial  action  appears  to  be  the 
parenchyma,  and  it  may  be  that  aphides 
and  other  piercing  insects  infect  the 
plants,  much  as  insects  convey  pollen 
from  plant  to  plant,  or  (though  in  a  dif- 
ferent way)  as  mosquitoes  infect  man 
with  malaria.  If  the  recent  work  on 
cabbage  diseases  may  be  accepted,  the 
bacteria  make  their  entry  at  the  water 
pores  at  the  margins  of  the  leaf,  and 
thence  by  way  of  the  glandular  cells  of 
the  tracheids.  Little  is  known  of  the 
mode  of  action  of  bacteria  on  these 
plants,  but  it  may  be  assumed  with  great 
confidence  that  they  excrete  enz3rmes  and 
poisons,  (toxins)  which  difFuse  into  the 
cells  and  kill  them,  and  that  the  effects 
are  in  principle  the  same  as  those  of 
parasitic  fungi.  Support  is  found  for 
this  opinion  in  Beyerinck's  discovery  that 
the  juices  of  tobacco  plants  afPected  with 
a  disease  known  as  'leaf  mosaic,'  will 
induce  this  disease  after  filtration 
through  porcelain.' 
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Method  of  Study  and  Discovery 

How  to  discover  the  specific  cause  of 
any  disease,  is  a  question  of  the  greatest 
importance.  This  is  done  generally  by 
three  steps: 

First  The  discovery  of  disease  in  the 
affected  tissues. 

Second.  Obtaining  the  bacterium  of 
this  disease,  in  pure  culture. 

Third.  The  production  of  the  disease, 
by  inoculation,  with  a  pure  culture. 

By  means  of  microscopic  examination 
more  than  one  organism  may  sometimes 
be  observed  in  the  tissues,  but  one  single 
organism  by  its  constant  presence  and 
special  relation  to  tissue  changes,  can 
usually  be  selected  as  the  probable  cause 
of  the  disease,  and  attempts  towards  its 
cultivation  can  then  be  made. 

In  cultivating  bacteria,  outside  the 
body  from  which  it  is  originally  taken, 
the  food  material  in  which  it  is  cultivat- 
ed, must  first  of  all  be  sterilized  by  heat. 
This  food  material  should  be  as  nearly 
like  that  of  the  body  from  which  it  is 
taken,  as  possible.  The  media  are  used 
either  in  a  fiuid  or  solid  condition,  and 
are  placed  in  glass  tubes  or  fiasks  plugged 
with  cotton-wool. 

Inoculatloii 

In  testing  the  effects  of  bacteria  by  in- 
oculation, young  and  vigorous  cultures 
must  be  used,  and  in  the  case  of  plants, 
injected  into  the  sap  at  some  point  where 
the  cells  are  vigorous,  or  in  the  case  of 
animals,  by  means  of  a  hypodermic 
syringe  into  the  subcutaneous  tissue  into 
the  vein,  into  one  of  the  serus  sacs,  or 
more  rarely  Into  some  special  part  of  the 
body. 

Immunity 

By  immunity  from  disease,  we  mean, 
non-susceptibility;  or  not  being  suscept- 
ible by  means  of  infection,  contagion  or 
inoculation.  The  entrance  of  a  bacter- 
ium or  any  number  of  bacteria  into  the 
tissues,  does  not  mean  disease,  necessari- 
ly. Even  though  the  bacteria  be  virulent 
or  poisonous,  the  plant  or  the  person  may 
have  resisting  power  sufllclent  to  neutral- 
ize its  effects.  With  regard  to  diseases 
in  persons,  it  has  been  shown  that  cer- 
tain races  are  practically  immune  from 
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certain  diseases,  as  in  the  case  of  the 
Negro  in  relation  to  malarial  diseases. 
In  certain  physical  conditions,  persons 
and  plants  are  more  susceptible  than 
others,  as  in  the  case  of  fatigue,  starva- 
tion, exposure  to  cold  and  whatever  would 
tend  to  lower  the  vitality.  This  has  been 
observed  to  be  true  in  plants  as  well  as 
in  animals.  A  tree  that  is  not  proper- 
ly nourished,  is  susceptible  to  many  forms 
of  disease,  to  which  the  healthy  tree  is 
immune.  On  this  general  subject,  Pro- 
fessor Muir,  of  the  University  of  Glas- 
gow, says: 

"In  this  way  conditions  formerly  be- 
lieved to  be  the  causes  of  disease,  are 
now  recognized  as  playing  their  part  in 
predisposing  to  the  action  of  the  true 
causal  agent,  viz.:  the  bacterium.  In 
health  the  blood  and  internal  tissues,  are 
bacterium  free;  after  death,  they  offer 
a  most  suitable  pabulum  for  various  bac- 
teria; but  between  these  two  extreme 
states  are  conditions  of  varying  liability 
to  infection.  It  is  also  probable  that  in 
a  state  of  health,  organisms  do  gain  en- 
trance to  the  blood  from  time  to  time 
and  are  rapidly  killed  ofP.  Immunity  is 
generally  spoken  of  under- three  distinct 
heads: 

'First.    Natural  immunity. 

'Second.    Active  immunity. 

"Third.    Passive  immunity. 

"Natural  immunity  may  depend  upon 
lack  of  sensitiveness  to  the  bacteria  or 
its  toxins;  as  in  the  case  of  pear  blight, 
which  might  enter  the  tips  of  the 
branches  or  the  flowers,  but  could  not 
enter  where  the  bark  is  thick,  unless  in- 
jected by  some  insect  or  instrument. 

"Active  immunity  is  illustrated  in  the 
case  of  persons  who  after  recovering 
from  an  attack  of  certain  infective  dis- 
ease, such  as  smallpox,  are  not  suscept- 
ible to  subsequent  attacks.  Or,  it  may  be 
Illustrated  again,  by  persons  who  have 
been  inoculated  with  bacteria,  that  pro- 
duce a  modified  attack  of  the  disease  as 
a  prevention  from  attack  in  its  more 
virulent  form.  Sometimes  the  injections 
are  small  at  first,  and  are  increased  from 
time  to  time,  and  in  this  manner  per- 
sons have  been  rendered  free  from  snakes, 
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scorpions  and  certain  vegetable  toxins. 
It  is  noted  that  the  stings  of  bees,  which 
to  some  persons  are  very  poisonous,  are 
not  so  to  the  same  persons,  after  having: 
been  stung  a  number  of  times. 

"Passive  immunity  is  secured  by  giving 
anti-toxins  or  anti-sera." 

Granvuxb  Lowtheb 

Balanced  Soils.    See  Boil. 

Banana 

The  fruit  of  the  banana  plant  Musa 
tapientum  grows  in  clusters  of  large 
flnger-like  forms,  upon  a  very  large  spike 
or  stem,  containing,  within  a  red  or 
yellow  rind,  a  nutritious  pulp.  This 
pulp  is  usually  seedless  and  constitutes 
an  important  article  of  food.  In  some 
of  the  islands  of  the  Pacific,  it  is  a  staple 
article  of  diet  for  the  natives. 

Scientists  have  recognized  and  classi- 
fied as  many  as  40  different  species,  rang- 
ing from  the  ornamental  groups  that  do 
not  develop  fruit,  to  the  giant  bananas, 
the  Platano  of  the  Spaniards. 

The  red  banana  is  not  common  in  the 
American  markets.  ^There  is  a  reason." 
In  the  United  States  it  is  used  only  to 
"dress"  fancy  baskets  of  fruit,  but  in  the 
tropical  countries  it  is  quite  a  favorite. 
The  individual  banana  is  large,  but  the 
stalk  does  not  carry  as  many  "hands"  as 
the  yellow  varieties,  so  as  it  does  not 
bring  as  large  a  price  to  the  grower  and 
wholesaler,  its  extensive  cultivation  is 
not  encouraged. 

Banana  culture  is  one  of  the  oldest  of 
industries.  It  has  been  known  since  the 
origin  of  the  human  race.  Long  before 
the  dawn  of  history  in  the  Old  World, 
perhaps  long  before  the  Old  World  rose 
from  the  waters,  man  lived  on  the  fruit 
of  the  Musas,  The  banana  was  generally 
considered  a  native  of  Southern  Asia  and 
to  have  been  carried  into  America  by 
Europeans,  until  Humboldt  threw  doubt 
upon  its  purely  Asiatic  origin,  quoting 
early  authors  who  asserted  that  the 
banana  was  cultivated  in>  America  long 
before  the  Conquest.  It  is  claimed  that 
at  the  time  of  the  Incas  in  Peru,  bana- 
nas formed  one  of  the  staple  foods  of  the 
natives  of  the  warm  and  temperate  reg- 
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Ions  of  the  Montana.  In  spite  of  the  un- 
certainty as  to  Just  which  country  may 
claim  the  fruit  as  indigenous,  all  tropical 
lands  assert  their  right  to  it. 

The  first  importation  of  bananas  to  the 
United  States  occurred  in  1804,  when  the 
schooner  Reynard,  on  a  voyage  from 
Cuba,  brought  into  New  York,  as  a  com- 
mercial venture,  a  consignment  of  SO 
bunches;  but  the  real  beginning  of  the 
trade  dates  back  to  1866,  when  Mr.  Charles 
Frank  undertook  the  importation  of  fruit 
from  Colon  to  New  York.  Previous  to 
that  venture  small  cargoes  consisting 
mainly  of  the  red  banana  had  been  re- 
ceived at  irregular  intervals  from  Cuba. 
In  1870,  Captain  Baker,  an  owner  of  a 
Cape  Cod  schooner,  took  a  charter  to  car- 
ry gold  miners  and  machinery  800  miles 
up  to  Orinoco  river  in  Venezuela.  After 
discharging  his  cargo.  Captain  Baker  ran 
into  Jamaica  to  secure  some  cocoanuts 
as  ballast  to  New  York,  carrying  a  few 
bunches  of  bananas  on  the  deck  as  an  ex- 
periment. The  result  promised  a  great 
future  for  the  industry  on  that  island, 
which  has  been  fulfilled,  the  exports  last 
year  reaching  $4,000,000. 

On  the  American  continent,  bananas  are 
successfully  grown  through  50  degrees  of 
latitude,  from  Tampico,  Mexico,  25  degrees 
north,  to  Asuncion  in  Paraguay,  in  the 
Tropic  of  Capricorn,  25  degrees  south — a 
belt  over  3,000  miles  in  width.  Cultiva- 
tion of  the  fruit  is  practically  restricted 
to  the  eastern  coast  line,  for  the  banana 
is  one  of  the  thirstiest  of  plants,  and  can 
not  be  expected  to  produce  its  maximum 
amount  of  fruit  in  districts  where  there 
are  less  than  100  inches  of  annual  rain- 
fall. Unfortunately  for  humanity,  great 
areas  of  the  land  lying  within  this  belt 
are  high,  dry,  and  sterile,  while  others 
are  sandy  or  rocky,  so  only  a  small  frac- 
tion is  so  located  that  banana  growing 
can  be  made  profitable.  The  altitude 
must  not  invite  danger  of  frost,  and 
high  temperature  is  necessary  for  the 
growth.  The  southern  coast  of  the  Mexi- 
can Oulf,  the  Puerto  Barrios  section  of 
Oautemala,  the  Puerto  Cortes  district  of 
Honduras,  the  Puerto  Limon  district  of 
Costa  Rica,  the  Bluefields  district  of 
Nicaragua,  the  Bocas  del  Torro  region  of 


Panama,  the  Colombian  province  of  San- 
ta Marta,  and  ceritain  portions  of  Cuba, 
Jamaica,  the  Dominican  Republic,  Haiti, 
and  Dutch  Guiana,  all  combine  the  favor- 
ed elements  of  soil  and  climate. 

The  plant  has  two  natural  enemies — 
the  gopher  and  the  wind  storm — ^but 
against  almost  all  other  tropical  condi- 
tions its  hardihood  is  remarkable.  It  is 
practically  immune  from  insect  pests,  and 
a  worm-eaten  banana  or  the  stalk  of  a 
bunch  practically  destroyed  by  any  of 
the  boring  insects  of  the  tropics  is  un- 
known. The  damage  from  high  winds 
can  be  avoided  or  minimized  either  by 
planting  in  locations  protected  from 
storms  or  by  leaving  unfelled  strips  of 
native  forest  as  protective  screens.  Where 
the  gopher  interferes,  it  can  be  fought  by 
the  use  of  carbon  bisulphite.  There  is, 
however,  a  "witch  broom"  disease  which 
has  affected  the  Gros  Michel  variety  in 
Dutch  Guiana,  and  a  "Panama"  sickness 
which  has  attacked  certain  other  vari- 
eties. 

It  is  a  matter  of  common  observation 
that  the  banana  is  absolutely  seedless, 
cultivation  through  innumerable  genera- 
tions having  led  to  a  vegetable  method  of 
propagation.  Some  of  the  primitive  seed- 
bearing  varieties  are  still  said  to  exist  in 
isolated  regions  of  the  Far  East. 

Clearing  the  Land 

The  first  step  toward  cultivation  is  the 
clearing  of  the  land.  Into  the  tangle 
of  shrubs  and  vines  and  the  thick  snarl 
of  tropical  vegetation  the  laborer  comes 
with  an  ax  and  "machete"  and  cuts  low 
everything  but  the  giant  trees.  When 
all  of  the  small  timber  and  brush  has 
been  felled  planting  is  commenced. 

Planting 

Young  shoots  are  obtained  from  a 
plantation  already  in  bearing,  and  these 
are  placed  in  rows  about  12  feet  apart. 
When  the  planting  is  finished,  the  only 
labor  necessary  is  to  keep  down  the  weeds 
and  carefully  clean  the  ground  about  the 
root  of  each  stalk. 

Growth 

The  banana  plant  will  grow  with  won- 
derful rapidity  under  favorable  circum- 
stances.  In  fact,  the  development  from  a 
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newly-planted  sucker  to  the  plant  in  full 
bearing  Is  simply  short  of  marvelous. 
Within  a  space  of  six  or  seyen  weeks  the 
2  or  3  foot  plant  has  more  than  doubled 
in  size,  and  a  month  or  so  later  the 
leaves  cease  to  unfold  and  a  spike  ap- 
pears out  of  the  center  of  the  crown. 
This  is  the  future  stalk  of  the  bunch  and 
carries  a  huge  red  blossom  at  the  end.  It 
develops  rapidly,  continually  bending 
more  and  more  until  in  a  short  time  it 
has  turned  completely  upon  itself,  so  that 
the  bananas  grow  end  up  or  in  a  position 
the  reverse  of  which  they  are  usually 
hung.  From  7  to  12  months  after  the 
blossom  appears  the  fruit  is  ready  for  the 
gatherer.  At  irregular  intervals  along  the 
entire  stalk,  and  only  extending  part  of 
the  way  round  at  any  one  place,  the 
bracts  break  forth  tiny  ridges  of  flow- 
ers— which  are  almost  immediately  re- 
placed by  9  to  12  embryo  bananas.  These 
are  the  future  "hands"  of  the  bunch,  so 
called  on  account  of  their  resemblance  to 
those  members  when  held  in  a  certain 
position. 

It  is  by  means  of  these  hands  that  the 
fruit  is  classified  for  shipping.  A  bunch 
of  9  hands  or  over  (the  average  being 
10  to  12)  constitute  a  "first;"  between 
7  and  9,  a  "second."  Anything  under 
this  minimum  is  discarded  by  an  in- 
spector at  the  wharf.  Bunches  of  17 
hands  are  exceptional,  and  those  of  this 
abnormal  size  are  usually  not  shipped, 
owing  to  the  inconvenience  of  storing  in 
the  steamer's  hold. 

Propagation 

The  banana  has  a  curious  and  prodigal 
method  of  propagation,  for  before  the 
parent  stalk  and  fruit  have  matured  new 
ones  spring  up.  These  are  ofTshoots  that 
grow  from  the  root  of  the  original  plant- 
ing, resembling  the  sprouts  from  the 
"eyes"  of  a  potato,  and  each  in  turn  be- 
comes a  parent  stalk  with  its  fruit.  It 
follows  that  unless  most  of  the  continual- 
ly appearing  new  plants  are  cut  out 
(which  is  the  practice)  the  first  stalk  in 
a  few  years  will  become  the  center  of  a 
miniature  jungle.  The  plants  grow  to  a 
height  of  from  15  to  35  feet,  spreading  in 
all  directions,  until  the  soil  is  overbur- 
dened with  an  enormous  mass  of  stalk 


and  leaf  growth,  and  stunted  fruit  is  pro- 
duced. 

In  cultivation,  four  suckers  (which  is 
another  name  for  the  shoots)  are  usually 
allowed  to  grow  in  one  hill,  and  their 
graduation  is  so  arranged  that  while  the 
oldest  is  bearing  fruit  the  next  is  in  blos- 
som, the  third  is  half  grown,  and  the 
last  is  Just  coming  forth  from  the  ground. 
The  banana  plantation  yields  a  contin- 
uous harvest  for  years  without  replant- 
ing. Some  that  are  fifty  years  old  are 
yielding  today  as  prolifically  as  in  their 
third  or  fourth  year,  but  these  are  located 
in  exceptionally  fertile  districts.  The  ro- 
tation of  crops  is  unknown,  and  unless 
the  land  is  subject  to  overflow  it  can 
hardly  be  profitable  after  ten  years'  work- 
ing. 

Planting 

In  planting  for  the  market  about  200 
hills  are  allowed  to  the  acre.  Sometimes 
the  number  can  be  safely  increased  to 
225,  in  which  case  there  will  be  900  stalks. 
However,  after  one  year  all  of  these  stalks 
do  not  produce  a  marketable  bunch  of 
bananas,  and  the  average  yield  is  not 
over  300  full  bunches  to  the  acre  per  an- 
num. Franklin  Adams, 

Pan-American  Union. 

Banana  Flour 

'  During  the  past  two  or  three  years 
many  popular  statements  have  appeared 
concerning  banana  fiour  or  meal.  Little 
reliable  information,  however,  has  ap- 
parently been  available  on  this  subject 
Banana  flour  is  prepared  by  cutting  the 
fruit  into  suitable  pieces,  drying,  and 
grinding.  Several  years  ago  the  Royal 
Gardens,  Kew  (England),  published  a 
somewhat  extended  discussion  of  the  food 
value  of  bananas  and  banana  fiour  and 
stated  that  the  latter  article,  according 
to  the  testimony  of  travelers,  had  been 
prepared  by  native  inhabitants  of  tropi- 
cal countries  since  early  times.  The  CJon- 
necticut  State  Station  recently  published 
analyses  of  banana  fiour  made  from  three 
sorts  of  bananas.  In  the  following  table 
the  composition  of  these  samples  is 
shown.  For  purposes  of  comparison,  the 
composition  of  fresh  bananas,  wheat  fiour, 
rice,  and  fresh  and  dried  apples  is  also 
included. 
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Gomposltloii  of  Banana  Flonr  and  Other  Foods 


Water 


Protein 


Fat 


Carbohy- 
drates 


Fiber 


Ash 


ll*nwym  floor : 

From  Porto  Rico  fruit  

From  Florida  fruit    

From  Honduras  ftuit    

Bananas,  fresh,  edible  portion 

Apples,  fresh,  edible  portion 

Apples,    dried    

wheat  flour,  patent  roller  process . . . . 
Bice  


Percent, 

Percent. 

Per  cent. 

Per  cent. 

Per  cent. 

13.43 

3.50 

0.47 

79.82 

0.54 

5.34 

2.81 

.66 

87.45 

.84 

10.33 

2.87 

.50 

87.02 

.73 

75.30 

1.30 

.60 

21.00 

1.00 

84.60 

.40 

.50 

18.00 

1.20 

28.10 

1.60 

2.20 

66.10 

•    •  •   • 

11.50 

11.40 

1.00 

75.40 

.20 

12.30 

8.00 

.30 

78.80 

.20 

Percent. 

2.24 

2.90 

2.55 

.80 

.80 

2.00 

.50 

.40 


Dried  ground  bananas  are  seen  to  con- 
tain in  the  same  bulk  more  nutritiye  ma- 
terial than  the  fresh.  This  would  natur- 
ally be  the  case,  since  a  large  part  of  the 
water  in  them  was  removed  in  drying. 
Fresh  bananas  and  apples  are  somewhat 
similar  in  chemical  composition  and  the 
same  is  true  of  the  dried  products.  The 
dried  apples  contain  somewhat  more  wat- 
er and  hence  less  nutritive  material  than 
the  dried  and  ground  bananas.  Banana 
flour  contains  much  less  protein  than 
wheat  flour. 


As  pointed  out  by  the  Connecticut  State 
Station,  the  three  samples  of  banana 
flour  analyzed  are  quite  alike  in  com- 
position. They  contain  less  than  half 
as  much  protein  as  rice.  Their  nutritive 
value  rests  almost  wholly  in  the  materials 
which  constitute  nitrogen-free  extract 
In  those  countries  where  banana  flour 
is  prepared  in  considerable  quantity,  it 
is  used  in  combination  with  milk,  sugar, 
etc.,  in  the  preparation  of  custards,  cakes 
and  similar  articles. 

C.  F.  Lanowobtht 


Imports  of  Bananas— Years  Ending  June  HO,  1909-1911 


Imported  from 


1909  1910 

BANANAS  (Free) 


North  America:                         Bunches  Bunches 

British   Honduras    413,300  416,218 

Canada    3,918  2,047 

Central  American  States — 

Costa  Rica    5,912,200  8,193,800 

Guatemala     658.300  755,600 

Honduras     5,624,807  5,364,831 

Nicarafrua    1,171.800  1,286.581 

Panama     3,772,561  3,402,500 

Salvador    

Mexico     212,214  241,324 

West  Indies — 

British- 
Barbados    1 

Jamaica    I 

Trin.    and   Tobago. .  [14,705,454  14.380.498 

Other  British   J 

Cuba     2,407,918  2,223,210 

Dutch     

Santo  Domingo    140,000  218,000 

South  America : 

Braall    50,481  

Colombia    1,492.692  1,012,564 

Quiana— Dutch    407,939  659,486 

Total     36,973,584  38,156,669 

RBCAPITULATION. 

North    America 85,022,472  36,484,609 

South    AmeHca 1,951,112  1,672,050 


{ 


1911 


1912 


1913 


Bunches 
549,060 
9,626 

Bunches 
657.160 
10,299 

Bunches 
651,064 
4,398 

7,387,700 
1,458,500 
6,901,895 
2,139.732 
4,043.000 

'  584,842 

7,053,664 
2,017,650 
7,151,178 
2,270,100 
4.581.500 
352 
817,006 

6.973.684 
2,359,260 
7,983,591 
1.681.944 
4.438.300 

i,641,664 

15,'322,867 

15,467,9i8 

li,i68,269 

6.^6 

2,670,200 

17,000 

509,308 

*6,696 
2,478,581 

1.626 
2.213.733 

'  304,666 

475.500 

2,540,583 
564,273 

i. 542,988 
261,548 

2,684.749 
184.498 

44,699.222 

44,520,539 

42,357,109 

41,594,366 
3,104,856 

42,716,003 
1,804,536 

39,487,862 
2,869,247 
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Imports  of  Bananas— Teurfl  Ending  Jane  80,  1909-191S— Continued 


Imported  from  1900 

North  America:  Dollars 

British  Honduras    101,980 

Canada    6,316 

Central  American  States — 

Costa  Rica   2,186,645 

Guatemala    168,826 

Honduras    1,781,616 

Nicara«rua     207,961 

Panama     068,117 

SalTador    

Mexico    

West  Indies — 
British- 
Barbados    

Jamaica    

Trin.  and  Tobago . . . 

Other  British    

Cuba   

Dutch   

Santo  Domingo    70,000 

South  America: 

Brasil    12,688 

Colombia     862»248 

Oulana — Dutch 127,018 


85,180 

4,153,189 
891,773 


1910 
Dollars 
101,741 
2,048 

3,081,666 
192,368 

1,524,848 
222,868 
918,881 

52,567 


4,240,843 
841,327 
109,000 


248,906 

161,871 


{ 


1911 
Dollars 
187,495 
7,660 

2,785,768 
863,690 

2,039.472 
896,612 

1,784,496 

*  '116,766 


4,564,680 

ii7 

897,314 

6,100 

252.928 


887,928 
136,126 


1912 
Dollars 
180.703 
6,986 

2,718,632 
609,017 

2,199,890 
416.389 

2.187,890 

88 

226.886 


4.403,841 

V.898 
942,481 

*  152.663 


453,271 
66.060 


RECAPITULATION. 

North   America 10,610.301 

South    America 601,799 


11,286.917 
406,776 


13.361.021 
1,024,064 


18,848.090 
619,881 


1913 
Dollars 
168,249 
4.111 

2,744,813 
600.041 

2,436.006 
848,064 

2,082,602 

*  418,3i6 


8,488.498 

466 

884,206 

*  222.626 


1.107,429 
89.932 


Total  11,012,100    11,642,693    14,875,075    14.368.830    14.484.258 


13.336.897 
1,147,861 


World  Prodnctlon  and  Consumption  of 

Bananas 

A  report  upon  the  world  production  and 
consumption  of  bananas,  from  Consul 
Julius  D.  Dreher,  Port  Antonio,  Jamaica, 
was  published  in  the  Dally  Consular  and 
Trade  Reports  of  December  26,  1912.  Ac- 
cording to  this  report  Jamaica  was  far 
ahead  of  all  other  countries  in  the  ex- 
portation of  bananas  during  the  calendar 
year  1911,  having  shipped  a  total  of  16,- 
497,385  bunches,  valued  by  colonial  of- 
ficials at  $7,088,451,  or  more  than  one- 
half  of  the  total  value  of  all  exports 
from  the  Island  in  that  year.  Costa  Rica 
ranked  second,  with  exports  of  9,309,686 
bunches,  and  then  came  Honduras  with 
6,600,000  bunches,  Colombia,  4,901,894; 
Panama,  4,261,600;  Canary  Islands,  2,- 
648,378;  Cuba,  2,600,000;  Nicaragua,  2,- 
260,000;  Gautemala,  1,766,704;  Mexico, 
760,000;  British  Honduras,  626,000;  San- 
to Domingo,  400,000;  Dutch  Guiana,  387,- 
616,  and  other  countries,  260,000,  making 
a  grand  total  of  62,936,963  bunches  of 
bananas  exported.  It  should  be  borne  In 
mind  that  the  world's  actual  production 
of  bananas  is  far  greater  than  the  amount 
exported,  since  there  are  many  Isolated 
regions,  like  the  numerous  island  groups 
of  the  Pacific  ocean,  that  have  no  for- 
eign market  for  their  abundant  crops  of 


this  fruit,  and  In  the  countries  which  ex- 
port bananas  the  home  consumption  Is 
enormous.  In  Jamaica,  as  In  other  coun- 
tries, the  natives  not  only  eat  ripe  banar 
nas  as  a  fruit,  but  they  boll  the  green 
fruit  and  eat  It  as  a  vegetable  and  also 
use  It  In  this  form  to  fatten  pigs. 

As  Jamaica  Is  ofliclally  reported  as  hav- 
ing had  82,436  acres  in  bananas  last 
year,  when  the  exports  amounted  to  16,- 
497,386  bunches,  it  appears  that  the  aver- 
age number  of  exportable  bunches  pro- 
duced per  acre  was  200;  and  as  the  aver- 
age market  price  as  shown  by  American 
consular  invoices  issued  to  shippers  was 
27^  cents  a  bunch,  the  average  gross 
yield  for  the  island  was  $66  an  acre.  In 
Panama  and  Costa  Rica,  where  the  land 
Is  very  fertile  and  the  plants  are  set  farth- 
er apart,  the  average  exportable  crop  Is 
140  to  160  bunches  an  acre;  in  Colombia 
It  is  nearly  200. 

While  Jamaica  exported  nearly  twice  as 
many  bananas  last  year  as  any  other 
country,  the  United  States  imported 
more  than  five  times  as  many  as  any  other 
country.  For  the  fiscal  year  ended  June 
30,  1912,  the  bananas  Imported  Into  the 
United  States  reached  the  enormous  total 
of  44,520.639  bunches,  valued  at  |14,368,- 
330,  an  average  of  32.3  cents  a  bunch,  as 
the  market  value  shown  in  America  con- 
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sular  inyoices  certified  at  the  shipping 
ports.  Great  Britain  Imported  during  the 
calendar  year  1911  a  total  of  6,714,479 
bunches,  value  $8,943,099,  an  average  of 
$1.33  a  bunch,  the  value  fixed  at  the  im- 
porting ports.  During  the  same  year  the 
value  of  bananas  (including  banana  food 
products)  imported  into  (Germany  amount- 
ed to  $1,974,046.  It  should  be  stated  that 
some  of  the  bananas  imported  into  Oreat 
Britain  are  sent  to  Qermany  and  other 
countries  of  Northern  Burope,  and  that 
Hamburg,  which  is  a  great  distributing 
center,  ships  bananas  arriving  at  that 
port  to  Scandinavia  and  elsewhere. 
France  and  other  countries  of  Southern 
Europe  receive  very  few  bananas. 

The  banana  supply  of  the  United  States 
was  received  from  the  following  coun- 
tries: Jamaica,  15,467,918  bunches;  Hon- 
duras, 7,151,178;  Costa  Rica,  7,053,664; 
Panama,  4,581,500;  Cuba,  2,478,581;  Nic- 
aragua, 2,270,100;  Qautemala,  2,017,650; 
Colombia,  1,642,988;  Mexico,  817,006; 
British  Honduras,  557,160;  Dominican  Re- 
public, 304,000;  Dutch  Guiana,  261,648; 
and  other  countries,  17,246  bunches.  Es- 
timating the  average  number  of  bananas 
at  140  to  the  bunch,  it  appears  that  the 
people  of  the  United  States  consume  over 
6,000,000,000  bananas  a  year,  or  more 
than  5  dozen  for  every  man,  woman,  and 
child  in  the  United  States,  including 
Alaska  and  Hawaii. 

The  Increasing  consumption  of  bananas 
in  a  number  of  countries  naturally  raises 
the  question  of  an  adequate  supply  to  meet 
the  coming  demand.  In  Jamaica,  where 
the  immense  banana  crop  is  produced  on 
about  3  per  cent  of  the  total  acreage  of 
the  Island,  there  is  yet  plenty  of  suit- 
able land  available.  In  Mexico,  Central 
America,  Panama  and  Colombia,  not  to 
mention  the  large  possibilities  of  Haiti 
and  the  Dominican  Republic,  there  are 
vast  tracts  of  land  where  a  fertile  soil,  a 
warm  climate,  and  abundant  rainfall 
favor  the  production  of  bananas  on  a 
large  scale.  Not  only  is  there  land 
enough,  but  the  profits  of  the  crop  are 
sufficiently  remunerative  to  attract  the  in- 
vestment of  ample  capital  to  meet  the 
world's  demand. 

Beam  Tree.    See  Apple,  Botany  of. 


Beans 

The  bean  is  one  of  the  most  widely 
cultivated  of  garden  plants,  and  includes 
several  varieties,  among  which  are  the 
following:  Bunch  bean,  kidney  bean,  pole 
bean,  string  bean,  butter  bean,  lima  bean, 
haricot  bean,  French  bean,  and  Carolina 
bean. 

The  following  are  not  in  common  use, 
but  are  of  historical  interest.  Carob 
bean,  the  fruit  of  the  carob  tree  that  grew 
in  Palestine,  the  pod  of  which  had  a 
sweetish  taste;  same  as  locust  tree. 

Buck  bean,  a  bog  herb  of  the  gentian 
family. 

Brazilian  bean,  the  fruit  of  a  tree  of  the 
laurel  family. 

Calabar  bean,  the  highly  poisonous  seed 
of  an  African  climber.  It  is  used  chiefly 
for  contracting  the  pupil  of  the  eye,  oc- 
casionally for  tetanus,  epilepsy  and  other 
nervous  disorders.  With  the  natives  of 
old  Calabar,  it  was  a  test  for  crime,  witch- 
craft, etc.,  whence  it  came  to  be  called 
the  ordeal  bean. 

Egyptian,  Pythagorean,  or  sacred  bean, 
the  fruit  of  the  lotus. 

Florida  bean,  the  fruit  of  a  West  India, 
leguminous  climber  often  washed  up  on 
the  coast  of  Florida. 

Sea  bean,  the  fruit  of  a  climbing  shrub 
growing  in  tropical  America. 

Goa  bean,  the  edible  seed  of  an  Indian 
plant. 

St  Ignatius  bean,  the  seeds  of  the  lo- 
gania  family  which  yield  strychnin. 

Indian  bean,  the  catalpa. 

Scarlet  bean  or  Spanish  bean,  cultivat- 
ed for  its  scarlet  flowers. 

Tonqua  bean,  the  fragrant  seed  of  a 
large  tree  of  the  bean  family. 

The  bean,  usually  cultivated  for  its 
food,  is  an  annual,  and  is  hortlculturally 
divided  into  bush  and  pole  varieties.  Un- 
der the-  bush  varieties,  may  be  included 
all  those  that  have  stout,  erect,  or  slight- 
ly twining  stem.  Under  pole  varieties  are 
included  those  that  have  twining  stems, 
and  are  benefited  by  having  some  kind  of 
support,  around  which  they  may  entwine. 
Certain  varieties  are  often  planted  with 
corn,  entwining  around  the  stalk,  and  are 
familiarly  known  as  "com  beans." 
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NaT7  Bean 

The  navy  bean  is  a  small  white  bean 
generally  sown  in  drills  about  18  inches 
apart  between  the  drills,  and  about  two  to 
four  inches  apart  in  the  row.  This  gives 
room  for  cultivation  with  a  small  plow. 
Sometimes  they  are  sown  broadcast,  gath- 
ered in  the  autumn  and  threshed  like 
wheat  or  oats.  Sometimes  the  thresh- 
ing is  done  with  a  flail,  or  by  treading 
with  horses. 

Bnneh  Beans  or  Bash  Beans 

Bunch  beans  are  planted  in  the  garden, 
generally  for  home  use,  or  for  sale  while 
green  in  the  form  known  as  "string 
beans."  Included  in  the  varieties  of 
bush  beans  are  White  Marrow,  Burllng- 
hame,  Medium  and  Snow  Flake. 

Lima  Beans 

Among  the  varieties  of  Lima  beans, 
are  the  dwarf  Lima  and  the  pole  Limas. 
The  dwarf  varieties  are  growing  into  fav- 
or, because  they  require  less  work  than 
the  pole  Limas.  If  the  pole  varieties 
are  planted,  as  soon  as  the  beans  be- 
gin to  vine,  poles  six  to  eight  feet  long 
should  be  set,  one  for  each  hill  of  beans, 
and  the  vines  allowed  to  entwine  about 
them. 

The  Soil 

Unlike  most  other  vegetables,  the  bean 
does  not  require  a  rich  soil.  If  the  soil 
is  rich,  it  produces  heavy  vines,  and  not 
a  heavy  crop  of  beans.  It  is  possible 
therefore,  to  grow  beans  successfully  on 
soil  too  poor  for  ordinary  crops.  The 
bean  Is  also  a  leguminous  vegetable,  gath- 
ering nitrogen  and  improving  the  soil 
conditions. 

Tarleties 

Improved  Prolific  Black  Wax,  Extra 
Early  Refugee,  Bismark  Black  Wax  Pro- 
lific, Dwarf  Horticultural,  Strlngless 
Green  Pod,  Early  Warwick. 

Granville  Lowther 

Bean  Growing  In  Eastern  Washington  and 
Oregon,  and  Northern  Idaho 

Lee  W.  Fluhabty, 

Assistant  Agriculturist, 

Office  of  Farm  Management 

The  arable  land  of  Eastern  Washington, 

Eastern  Oregon,  and  Northern  Idaho  has 


been  devoted  almost  exclusively  to  the 
production  of  wheat,  oats,  and  barley  for 
more  than  30  years. 

While  wheat,  oats,  and  barley  are  tbe 
crops  most  universally  grown,  a  small 
portion  of  the  wheat  belt  of  Waahington, 
Oregon,  and  Idaho  is  well  adapted  to  the 
production  of  beans.  The  area  best  suit- 
ed to  this  crop  lies  along  the  foothills 
of  the  Blue  mountains  in  Umatilla  coun- 
ty, Oregon,  Walla  Walla,  Columbia,  Gai^ 
field,  and  Asotin  counties,  Washington, 
and  along  the  foothills  of  the  Craig  moun- 
tains and  adjacent  to  the  canyons  of  the 
Clearwater  and  Potlatch  rivers  in  Nez 
Perce,  Lewis,  and  Latah  counties,  Idaho. 
A  few  districts  are  in  Whitman,  Spokane 
and  Stevens  counties,  Washington,  where 
the  climatic  conditions  are  favorable  for 
bean  culture.  While  it  is  true  that  only 
a  limited  area  is  adapted  to  this  crop  a 
careful  study  of  all  the  details  of  its 
production  shows  that  thousands  of  acres 
now  lying  idle  each  year  as  summer  fal- 
low may  be  used  for  growing  beans  as  an 
intertilled  crop.  This  crop  has  been 
grown  in  parts  of  Nez  Perce  and  Latah 
counties,  Idaho,  for  the  past  15  years, 
and  the  bean  huUers  make  their  regular 
fall  runs  the  same  as  the  grain  thrashers. 
The  crop  has  also  been  grown  in  a  more 
limited  way  near  Weston,  Oregon,  for  16 
years.  The  production  of  field  beans  in 
this  territory  is  therefore  past  the  ex- 
perimental stage.  A  few  days  spent  in 
the  vicinity  of  Kendrick,  Idaho,  visit- 
ing bean  growers  during  the  months  of 
July  and  August  will  convince  the 
skeptical  of  this  fact. 

Limiting  Factors  of  Bean  Prodnctlon 

Two  factors  largely  determine  whether 
beans  may  be  grown  successfully:  (1) 
The  annual  precipitation  must  be  suffi- 
cient to  produce  a  crop  each  year  and  (2) 
the  growing  season  from  May  10  to  Sep- 
tember 15  must  be  approximately  free 
from  frosts.  Owing  to  their  proximity 
to  the  mountains  the  districts  previous- 
ly mentioned  receive  sufficient  precipita- 
tion for  growing  beans  when  proper  cul- 
tural methods  are  employed. 

The  deep  ravines  leading  down  from 
the  mountains  in  these  regions  give  pro- 
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tection  from  frosts  during  the  growing 
season  by  furnishing  excellent  air  drain- 
age. While  the  danger  from  frosts  in- 
creases with  the  elevation,  air  drainage 
is  the  principal  regulating  factor.  In 
parts  of  Nez  Perce  county,  Idaho,  where 
the  deep  canyons  furnish  good  air  drain- 
age, beans  are  being  grown  successfully 
at  an  elevation  of  3,000  feet.  In  other 
parts  of  the  same  county  having  a  low- 
er elevation  but  poor  air  drainage,  this 
crop  can  not  be  grown  on  account  of  the 
late  spring  and  early  autumn  frosts. 

The  success  of  the  bean  crop  also  de- 
pends upon  the  quantity  of  moisture 
stored  in  the  soil  at  the  time  of  planting 
and  upon  the  cultural  methods  employed 
in  growing  and  harvesting  the  crop. 

Cultaral  Methods  Used  In  Bean 
Production 

Experience  has  demonstrated  that  the 
success  of  the  bean  crop  depends  largely 
upon  the  thorough  preparation  of  the 
seed  bed.  While  it  is  not  the  general 
practice,  the  work  of  preparation  should 
begin  in  the  early  autumn.  The  most 
successful  growers  work  the  grain  stub- 
ble into  the  soil  with  a  sharp  disk  har- 
row soon  after  the  coming  of  the  first 
fall  rains.  When  the  ground  is  plowed 
after  such  treatment  the  stubble  is  even- 
ly distributed  throughout  the  soil,  where 
it  quickly  decays  and  prevents  packing. 
It  is  not  always  possible  to  disk  the 
stubble  in  the  fall  on  account  of  the  rush 
of  work  at  that  season.  If,  however,  the 
plowing  is  delayed  until  the  following 
spring,  fall  disking  is  very  necessary. 

Planting  the  Bean  Crop 

Time  to  plant, — The  time  of  planting 
varies  from  May  10  to  June  6,  according 
as  the  season  is  early  or  late.  When 
planted  too  early,  cold  weather,  together 
with  an  excessive  quantity  of  moisture 
in  the  soil,  often  causes  the  seed  to  de- 
cay before  germination  begins.  Even 
if  a  good  stand  is  secured  under  such 
unfavorable  conditions  the  crop  usually 
develops  and  ripens  very  unevenly. 

Method  of  planting. — ^The  double-row 
bean  and  com  planter  is  used  almost  ex- 
clusively for  planting  the  crop.     An  ex- 


cellent type  of  planter  is  now  in  use. 
This  planter  may  be  adjusted  to  plant  in 
rows  from  28  to  44  inches  apart  By 
using  a  special  30-lnch  wire  it  will  also 
plant  the  hills  in  30-inch  cross  checks. 
The  feed  plates  may  be  made  to  drop  the 
desired  number  of  seeds  in  each  hill  by 
regulating  their  speed.  The  planter  is 
also  equipped  with  an  automatic  hill- 
drop  attachment  which  drops  the  hills 
from  17  to  52  inches  apart  in  the  row.  If 
the  ground  is  so  foul  as  to  require  ex- 
tensive cultivation  the  beans  should  be 
planted  in  checks  with  the  hills  30  to  36 
inches  apart  to  permit  cultivation  in  both 
directions. 

It  is  considered  very  essential  that  the 
number  of  plants  grown  on  a  certain 
area  be  sufBcient  to  maintain  a  proper 
balance  between  the  soil  moisture  and  the 
moisture  requirements  of  the  plants.  If 
this  balance  is  properly  maintained  the 
beans  ripen  evenly  and  a  uniform  crop 
Is  produced.  In  the  sections  where  beans 
are  being  grown  at  present,  from  six  to 
eight  seeds  in  each  hill  produce  the  proper 
number  of  plants.  If  a  smaller  number 
of  seeds  is  planted  in  each  hill  there  is 
often  moisture  enough  In  the  ground  to 
keep  the  vines  growing  late  in  the  fall, 
and  the  late  beans  are  sometimes  dam- 
aged by  early  fall  frosts.  This  problem 
must  be  worked  out,  however,  for  each 
locality  having  different  soil  and  moist- 
ure conditions. 

A  hand  corn  planter  is  often  used  for 
planting  where  only  a  small  acreage  is 
to  be  grown.  The  ground  is  marked  ofF 
in  checks  about  30  inches  square  and  the 
beans  dropped  at  the  intersection  of  the 
marks.  An  experienced  man  can  plant 
from  four  to  seven  acres  a  day  by  this 
method.  If  the  ground  is  free  from  weeds, 
so  that  but  little  cultivation  is  necessary, 
the  seed  is  often  planted  in  drill  rows 
with  either  a  bean  planter  or  an  ordi- 
nary grain. drill.  Of  the  two,  a  bean 
planter  which  has  a  drill  attachment  Is 
the  more  desirable. 

A  grain  drill  having  feed  cups  which 
will  handle  beans  may  be  used  with  fair 
success.  An  11-row  grain  drill  with  a 
space  of  seven  inches  between  each  drill 
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tube  can  be  adjusted  for  drilling  beans 
in  rows  28  inches  apart  by  stopping  up 
all  of  the  feed  cups  except  the  second, 
sixth  and  tenth.  The  machine  is  so  reg- 
ulated as  to  plant  the  seed  from  three  to 
six  inches  apart  in  the  row. 

The  depth  at  which  the  beans  are 
planted  depends  upon  the  character  of 
the  soil  and  the  weather  conditions.  They 
are  not  planted  so  deep  in  dark,  heavy 
soil  as  in  a  lighter  soil.  Neither  can 
beans  be  planted  to  a  very  great  depth 
during  cold,  damp  weather  without  injur- 
ing the  stand.  The  safe  plan  is  to  plant 
Just  deep  enough  for  the  seed  to  lie  in 
moist  earth,  for  an  even  stand  of  strong, 
healthy  plants  is  one  of  the  first  require- 
ments of  a  good  bean  crop. 

Quantity  of  Seed  Per  Acre 

The  quantity  of  seed  required  per  acre 
depends  upon  the  size  of  the  beans  and 
also  upon  the  manner  of  seeding.  The 
pea  bean  varieties,  such  as  the  Little 
Navy,  the  Lady  Washington,  and  the  Red 
Miner,  require  from  16  to  20  pounds  per 
acre  when  planted  in  checks  30  to  36 
inches  square.  If  planted  in  drills  or 
checked  closer  than  this  a  larger  quan- 
tity of  seed  will  be  necessary.  The  larger 
seeded  varieties  require  more  seed  per 
acre  than  the  smaller  varieties. 

Beans  as  a  Track  Crop  In  the  Sonth 

W.  P.  Williams 

The  raising  of  bush  or  snap  beans,  as 
they  are  called,  is  becoming  a  prominent 
industry  in  some  sections.  The  bean 
adapts  itself  readily  to  companion  crop< 
ping;  has  a  short  period  of  growth  (60  to 
70  days);  is  fairly  easy  to  grow,  and  is 
thus  gaining  favor  as  a  truck  crop. 

Beans  may  be  grown  on  any  garden 
soil,  but  a  rich  sandy  loam,  with  porous 
subsoil  is  preferable  for  early  crops.  Land 
for  this  crop  should  be  manured  and 
plowed  as  soon  in  the  spring  as  possible. 
It  should  be  disked  and  harrowed  until 
it  is  well  pulverized,  and  if  planting  is 
delayed  harrow  every  week  until  ready  to 
plant. 

The  bean,  being  a  leguminous  plant, 
does  not  need  heavy  application  of  nitro- 
gen.    An    application    of   the    following 


amount  of  fertilizer  per  acre  will  give 
very  good  results,  and  is  a  9-2^-5  goods: 

Acid  phosphate  (16  per  cent)  ..300  lbs. 

Cotton  seed  meal ..200  Iba. 

Muriate  of  potash 50  lbs. 

Some  growers  use  only  cotton  seed  meal 
at  the  rate  of  700  pounds  per  acre,  and 
a  dressing  of  100  pounds  of  nitrate  of 
soda  at  blossoming  time.  By  the  above 
method  the  succeeding  crop  gets  the  ben- 
efit of  fertility  not  available  for  the  pres- 
ent crop. 

Beans  are  sown  in  drills  four  feet  apart 
and  quick  maturing  crops,  such  as  rad- 
ishes, are  planted  between  the  rows  or 
later  crops,  like  cotton,  com  or  potatoes, 
are  planted  when  the  beans  have  reached 
maturity.  Many  growers  practice  sowing 
a  successive-  crop  of  beans  between  the 
rows. 

Cultivation  should  begin  as  soon  as  the 
plants  push  through  the  ground,  and  this 
should  be  continued  at  frequent  inter- 
vals throughout  the  growing  period.  The 
cultivation  should  be  shallow,  and  the 
soil  should  be  ridged  slightly  toward  the 
plants. 

The  seed  is  sown  in  drills  and  covered 
about  two  inches.  Seed  sown  early  is 
apt  to  rot,  so  it  should  be  sown  quite 
thickly.  One  quart  of  seed  will  plant 
from  80  to  100  feet  of  rows.  Elarly  sow- 
ings are  apt  to  be  caught  by  frost,  as  the 
young  plants  are  very  tender,  but  the 
prices  of  early  shipments  are  so  good  that 
some  risk  may  be  run  to  receive  these 
high  prices. 

Varieties  recommended  for  the  South 
are  Red  Valentine,  Stringless  Oreen  Pod, 
Refugee  and  Gk>lden  Wax.  Pole  varieties 
such  as  Kentucky  Wonder  and  Old  Home- 
stead are  good,  as  they  last  over  a  longer 
season  than  the  bush  varieties. 

Beans  are  ready  to  harvest  from  eight 
to  ten  weeks  after  planting.  The  beans 
are  picked  when  of  sufficient  size,  but 
they  are  not  allowed  to  become  tough  and 
stringy.  Never  pick  beans  when  the 
foliage  is  damp,  as  many  growers  claim 
this  causes  rust  and  anthracnose  to 
spread  more  rapidly.  Anthracnose  Is  con- 
trolled by  growing  seed  which  is  desired 
for  planting  the  following  spring,  in  the 
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fall;  U  there  should  be  some  dlseiise  In 
the  tall  crop,  select  seed  only  from 
health?  pods,  and  follow  the  recommend- 
ations as  glTen  above  lor  cultlratlon  and 
picking. 

The  beans  when  picked  are  sorted  and 
packed  In  hampers  holding  about  seven- 
eighths  of  a  hnshel  and  are  then  loaded 
Into  refrigerator  cars.  The  cost  of  ship- 
ping a  car  to  Northern  markets  ts  about 
tl2G,  and  the  cost  in  these  car  lot  ship- 
ments la  about  30  cents  per  hamper. 

A  good  rield  of  beans  Is  ISO  hampers 
per  acre,  and  prices  are  sometimes  as 
high  as  13.00  and  more  per  hamper,  for 
Yery  early  shipments.  Many  growers  fig- 
ure that  the  crop  of  beans  pays  all  the 
fertiliser  and  necessary  expenses  for  the 
culture  of  the  succeeding  crop,  and  thus 
the  price  received  for  the  latter  crop  Is 
clear  profit. 

BEAN  DISEASES 
Anthracnoie— Spot 
OoJletotrichuTTi  sp. 

Causes  large,  scabby,  dead  spots  upon 
the  pods. 

May  be  controlled  by  selecting  clean 
seed  and  spraying  the  plants  with  Bor- 
deaux mixture. 

Bacterial  Spot— Blight 

Bacterium  phaieoU  Erw.  Sm. 
LoBTOB,  iwds  and  stems  show   watery 
spots.    Not  BO  prevalent  on  new  land. 

Powdery  Hlldew 

Erj/iiphe  polyponl 

Produces  a  white  growth  of  the  fungus 

covering    the    surface    of    the    leaves    In 

moist  weather. 

Sprinkle  with  dry  sulphur. 

R.  E.  SurrH, 
Berkel«T,  Cal. 
Hnit 
Vromjices  appendiculatut 
Causes  a  yellowing  and  death  of  the 
leaves  with  the  production  of  a  dusty  red 
mst  on  the  under  side.    Not  usually  de- 
atmctlve  except  on  plants  growing  poorly. 
R.  B.  Smith, 

Berkeley,    Cal. 

BEAV  FESTS 

Bkah  Aphis.    See  Aphidc. 


Bean  Cutworm 
Ogdoconta  cinereoJa  Owen. 

The  caterpillar  of  this  species  does  In- 
lury  to  the  foliage  and  pods  of  beans,  at 
times  stripping  them.  The  larvae  Is  a 
looper,  pale  green  with  three  white  strips 
and  measures,  when  full  grown,  about  an 
inch. 

It  is  distributed  pretty  well  over  the 
country  east  of  the  Rockies,  but  has  been 


Big.    1.     The    Common    Cut    Wonn    pBrtdroma 
Martiarttota. 

—Afttr  Bttfg. 

destructive  so   far  only  in   Florida  and 
Mississippi. 

Arsenical  sprays  will  control  It  though 
care  should  be  taken  to  thoroughly  clean 
the  pods  If  they  are  to  be  eaten. 

Beao  Weevil 

AcanthoiceliOei  obtectua  Say 
Family  Bruchldae. 
Brvchua  oMectu*  Say 
General  Appearance 
The  adult  weevils  are  very  short  and 
robust,  measuring  about  Dn&«lghth  of  an 
Inch  In  length.     The  odd  shape  is  due 
to  the  wing  covers   being  shorter  than 
the  abdomen,  and  the  bead  being  carried 
at  right  angles  to  the  body.     The  color 
varies  from  gray  to  brown  with  a  vel- 
vety greenish  tinge.    The  eggs  are  white 
and   less   than   a  mlUtmeter   long.     The 
grubs  are  very  small,  a  number  of  them 
being  able  to  occupy  a  single  small  white 
bean.    They  are  light  cream  colored  and 
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robust.      The  pupae  ar«  first  Uttt,  erad- 
uall;  becoming  darker  wttb  age. 

Life  HlBterr 

The  odnlt  beetles  after  hlbematlnc  or 
breeding  In  stored  beans  orer  winter  ap- 
pear In  the  sprlnc  about  ttae  time  tbe 
beans  are  blooming  and  lay  their  eggs 
upon  the  pods,  In  cracks  at  ttae  end  or  in 
silts  made  by  the  female's  Jaws.  Upon 
hatching  the  young  larvae  bore  through 
the  pod  or  reach  the  beans  within 
through  a  natural  crack  and  begin  to  en- 
ter them  by  drilling  a  small  hole,  the  en- 
trance of  which  either  heale  over  or  Is 
so  small  as  to  be  nnoboerred.  Once  within 
the  bean  the  entire  life  history  Is  spent 
there,  the  adults  emerging  at  will  by 
cutting  a  circular  hole  In  the  side.  The 
adults  of  the  first  brood  Immediately  be- 
gin egg  laying  upon  the  pods  as  did  the 
hibernating  females  In  the  field,  but  If 
In  storage  bins  or  sacks  ttae  eggs  are 
laid  upon  ttae  seed  taeans  or  In  old  bur- 
rows. Ttaey  thus  continue  to  tareed 
throughout  ttae  entire  summer  and  winter 
if  the  weather  Is  not  too  cold,  many  gen- 
erations appearing  eacta  year. 

DiBtrlbBtion 

This    Insect    is    generally    distributed 

throughout  ttae  state,  and  is  particularly 

troublesome  In  the  central  and  southern 

counties  where  small  beans  are  raised. 

Foods 

Nearly  all  varieties  of  heans  are  at- 
tacked by  ttals  weevil,  though  the  small 
white  and  brown  varieties  are  preferred. 
Llmas  are  not  usually  affected,  but  occa- 
sionally they  are  attacked.  Peas  are  also 
Included  as  a  taoet 

Control 

The  first  step  In  the  control  of  ttals 
pest  Is  to  harvest  the  beans  Just  as  soon 
as  possible,  for  those  left  In  ttae  fields 
are  sure  to  become  largely  infested.  If 
any  of  the  Insects  are  discovered  the 
beans  should  be  thoroughly  fumigated 
with  carbon  bisulfid  before  they  are 
stored.  If  weevils  appear  In  the  tains  or 
sacks,  fumigation  should  be  resorted  to 
at  once. 


Bean  Thrfpa 
EeliotJtript  ftudatua  Fergande 
Oeneral  Appearanee 
The  adult   Insect   Is   black  wltta   taead 
and    thorax    dark    brown;    antennee    are 
whitish  with   tips   dark;    legs  are  black 
and    yellow;    front   wings    are    blacUeh 
with   white    base ;    posterior   wings    uni- 
formly yellow  with  dark  fringes.      The 
young  stages  are  lighter   In  appearance 
than  ttae  adult. 

Life  History 
According  to  H.  M.  Russell,  ttae  Insects 
hibernate  In  the  adult  stage  only,  under 
leaves,  rubbish,  etc.  The  eggs  are  In- 
serted In  the  leaves  or  tender  stems.  The 
young  begin  feeding  soon  after  hatching. 
When  ready  to  pupate  the  larvae  seek 
shelter  under  rubbish  or  In  the  ground, 
where    the  nymphal    stage   Is  completed 
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and  the  adults  emei^.    There  Is  an  over- 

l&pplDg  of  broods  bo  that  during  the  Bnm- 

mer  months  all  stages  may  be  found. 

Dlstribntlon 

The  haan   thrlps  are  found  In  Idaho, 
California,  Arizona  and  Kentaclcj'. 
Food  Flute 

Due  to  Its  large  numbers  this  Insect 
has  proved  a  serious  pest  to  oranges, 
alfalfa,  pear  trees  and  various  garden 
crops,  the  work  being  the  same  as  that 
of  other  members  of  the  famtlf. 
Control 

Control  measures  for  tlile  peet  are  the 
same  as  recommended  for  pear,  citrus  or 
grain  thrlps,  depending  upon  the  plants 
which  are  Infested.    See  Pear. 

A  flour  paste  consisting  of  from  six  to 
eight  pounds  of  cheap  flour  to  100  gallons 
of  water  and  applied  thorough!]'  baa 
given  excellent  results  In  controlling  this 
peet  upon  truck  crops,  such  as  beans, 
peas,  beets,  etc.,  which  have  tender 
foliage.  E.  O.  Essra 

Flea  Beetle 
Biiitena  blonda 

Several  flea  beetles  attack  field  beans. 
Probably  tbe  most  troublesome  Is  the 
paloHStrlped  flea  beetle.     It  Is  only  during 


hot,  dry  summers  that  these  tiny  crea- 
tures make  their  attacks,  but  at  such 
times  they  are  likely  to  appear  in  myriads 
Id  BeldB  of  beans  and  sugar  beets,  as 
well  as  in  all  sorts  of  garden  truck. 

The  name  flea  beetle  Is  suggested  by 
their  habit  of  Jumping  when  disturbed, 
very  much  like  a  flea. 

The  beetles  themselves  are  only  about 
one^lghth  of  an  Inch  In  length  and 
creamy  In  color,  with  thin,  longitudinal 
stripes  of  light  brown  on  the  wing  covers. 
The  larvae  are  slender,  thread-like  crea- 
tures, white  in  color  wttb  yellowish 
heads.  They  feed  underground  on  the 
roots  of  weeds  for  the  most  part 

The  effect  of  many  tiny  beetles  eating 
holes  In  the  foliage  Is  to  shrivel  the 
leaves  and.  If  the  plants  are  very  small, 
to  kill  them  outright 

Remedies 

The  beetles  winter  as  adults,  which  at 
once  suggests  the  burning  of  rubbish 
about  the  farm  and  In  the  fence  comers. 

Bordeaux  Is  a  very  valuable  repellent. 
Bordeaux,  however.  Is  apt  to  bum  the 
leaves  of  beans  and  arsenate  of  lead  Is 
probably  the  safest  and  best  remedy. 


East  lADilns.  Ulcb. 


Fair  Striped  Flea  Beetle.  E^nlanced. 
(Author's   lllnatratlon.) 
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Four-Spotted  Beu  WeeTlI 
Bruehiu  gwidrinMKttlattM 
An  old  oneiiiy  o(  cow  poas.  It  also 
works  In  tbo  common  bean  and,  like  tbo 
common  bean  weorll,  It  works  IndeOnltoljr 
In  the  stored  seeds  until  nothing  ot  value 
Is  left.  As  this  beetle  Is  larger  than  the 
bean  weevil,  Its  work  la  comparatlvelr 
rapid. 

Ltke  the  bean  weevil,  this  creature 
starts  work  fn  the  field,  coming  Into  the 
granarF  with  the  harvested  beans,  or  It 
may  gain  access  after  the  beans  have  been 
stored  away. 

Bemedles 
Fumigation  of  the  seed  during  warm 
spells  with  carbon  bisnlphld  is  the  beat 
remedy  thus  far  discovered. 

E.  H.  Prmr, 

E>Ht  LaniinK.  Mich. 

HABLEquiN  Cabbage  Bdo.    See  Cabbage. 

Ladrbird 
Epilachna  corrupta,  Muls. 

The  beetles  belonging  to  the  ladybird 
family  are  quite  common  in  this  sactlon. 
They  are  small  oval  or  hemispherical  In 
shape  and  are  red  and  brown  with  black 
spots  or  black  with  red  or  yellow  spots. 
These  beetles  are  divided  roughly  into 
two  classes,  beneficial  and  injurious.  The 
beneficial  species  feed  on  plant  lice  and 
scale  Insects.  The  ladybird  Is  trouble- 
some throughout  New  Mexico  and  occa- 
slonally  It  becomes  very  injurious,  espe- 
cially to  the  bean  crop.  This  beetle  de- 
vours all  parts  of  the  bean  plant  In  both 
the  larval  and  adult  at^es.  The  yellow- 
ish brown  eggs  are  laid  in  clusters  on 
the  under  surface  of  the  leaves. 

The  larvae  has  a  yellow  color  and  is 
covered  with  ugly  branched  spines.  The 
matured  beetle  Is  light  yellowish  brown 
with  eight  black  spots  on  each  wing 
cover.  This  beetle  Is  the  one  locally 
known  as  La  chinche  del  frijol  by  the 
Mexican  bean  growers.  The  Insect  win- 
ters over  In  the  adult  stage  and  so  far 
as  It  Is  known  there  Is  but  one  brood  a 
year.  It  seems  that  In  New  Meilco  the 
wintered  over  beetles  appear  about  the 
last  of  June  to  the  middle  of  July  and 
the  generation  from  these  Is  developed  in 
August  and  September. 


Bemedlet 
By  Judiciously  using  Paris  green  and 
arsenate  of  lead  many  of  the  l&rvae  and 
adults  can  be  killed.  Oreater  care  sboold 
be  taken  when  using  Paris  greea,  slnca 
it  la  liable  to  injure  the  foliage.  Keto- 
Bene  emulsion  is  sometimes  uaed  with 
quite  a  degree  of  satisfaction.  In  amall 
gardens  hand  picking  of  th«  first  beetles 
in  the  summer  and  destroying  the  egga 
may  aid  considerably  in  reducing  Uk 
number  of  the  late  brood.  Claan  culture, 
as  destroying  all  weeds  and  rubbish  in 
the  field,  fall  plowing,  and  harrowing 
would  undoubtedly  reduce  the  number  ot 
adults  that  will  winter  over.  Aa  thera 
seems  to  be  but  one  brood  and  this  la 
most  troublesome  to  the  late  crop  the 
Injury  could  be  materially  reduced  by 
planting  the  beans  as  early  as  posslbla. 

Lima  B«ui  Pod  Borer 

Etiella  zinckenella  Trelt. 

Family  Pyralldte 

General  Appearance 

The  adult  moths  are  gray  with  ocheroiu 
blotches  on  the  tore  wings.     There  Is  t 


Fig.  1.  The  Work  of  the  Mma  Beaa  Fod  B«r 
er.  Etielta  Unckenelta  (Trelt),  on  Bob 
Lima  Ueaaa.        (OrlglnBl.l 
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plain,  broad,  white  band  along  the 
margins  of  these  wings  and  an  ocherous 
band  with  brown  spots  across  the  inner 
fourth.  This  band  Is  especially  conspicu- 
ous. The  hind  wings  are  light  gray.  The 
moths  are  small,  scarcely  more  than  one- 
half  inch  long.  They  are  exceedingly 
active  on  wing  and  foot  The  pupa  is 
rich  brown  and  usually  enclosed  in  a 
thin  white  cocoon.  The  young  larvae  are 
white  or  light  green.  When  full  grown 
they  are  white  or  distinctly  reddish  above 
and  greenish  beneath.  The  head  is  dark 
as  is  also  the  prothoracic  plate  and  the 
legs.  They  average  about  one  inch  in 
length.  When  disturbed  they  wriggle 
violently. 

Life  History 

The  writer  has  never  seen  the  eggs  so 
is  unable  to  state  where  they  are  de- 
posited, but  judging  from  the  observance 
of  their  work  they  are  probably  laid 
upon  the  bean  plants  and  the  pods  as  soon 
as  they  are  formed.  As  soon  as  hatched 
the  young  caterpillars  bore  through  the 
pods  and  begin  feeding  upon  the  beans 
inside,  all  of  which  are  usually  gnawed 
into  or  destroyed  before  fully  developed. 
When  ready  to  pupate  the  larvae  either 
do  so  in  the  pod  or  select  some  other 
place.  Very  often  they  crawl  into  the 
ground  and  pupate  under  clods  or  any 
convenient  shelter.  As  a  protection  a  thin 
white  cocoon  is  spun.  In  this  stage  some 
of  the  insects  hibernate  though  many  ap- 
pear as  adults  in  late  summer  and  fall. 
There  is  but  one  brood  a  year.  The  adults 
appear  in  the  spring  about  May. 

Dlstribntion 

Apparently  across  the  southern  half  of 
the  United  States  and  in  Europe. 

Food  Plants 

The  beans  in  the  pods  of  the  small  bush 
lima  beans  are  the  favorite  food  for  this 
moth,  though  it  occasionally  attacks  those 
of  the  large  limas. 

Control 

Early  beans  are  the  ones  suffering  from 
the  attacks  of  the  caterpillars,  though  the 
later  plantings  do  not  escape.  As  the 
bush  lima  is  usually  the  only  crop  at- 


tacked it  would  be  well  to  plant  the  large 
and  later  varieties  instead. 

E.  O.  EssiG 

Red  Spidkb.    See  Apple  Pests, 

Seed  Corn  Maggot 

Pegomya  fusdceps 

One  of  the  causes  of  failure  of  germi- 
nation of  seeds  in  the  ground  is  the  seed 
corn  maggot,  otherwise  known  as  the 
bean  maggot.  It  is  said  to  attack  the 
seed  of  peas,  com  and  beans,  and  also  to 
work  on  a  varied  list  of  plants  including 
pumpkin,  cotton,  orange,  artichoke,  straw- 
berry, cabbage,  beets,  onion,  mustard  and 
other  plants. 

The  attack  is  most  serious  when  made 
just  after  the  germination  of  the  seed. 
Later  attacks  are  less  apt  to  kill  outright, 
though  naturally  they  are  bound  to  di- 
minish the  crop.  With  the  young  beans 
the  attack  is  likely  to  occur  just  as  the 
beans  are  nicely  appearing  above  the 
ground.  The  cotyledons  are  blackened 
and  the  young  central  shoot  often  is 
shrivelled  and  dead.  Maggots  are  often 
to  be  found  in  the  decaying  cotyledons  or 
in  the  fleshy  stems  beneath  the  surface 
of  the  soil.  This  occurs  during  the  first 
part  of  July.  The  adult  flies  appear  in 
the  third  week  in  July. 

The  maggots  appear  very  much  like 
those  of  the  onion  maggot  and  those  of 
the  cabbage  maggot,  being  white,  taper- 
ing, and  about  one-fourth  of  an  inch  long. 
The  adult  fly  looks  like  a  miniature  house 
fly,  being  about  one-fifth  of  an  inch  long. 

The  seed  corn  maggot  is  credited  with 
breeding  in  decaying  vegetation  and  also 
in  fresh  manure. 

Remedial  Measures 

The  standard  repellents,  sand  and 
kerosene,  and  carbolic  acid  emulsion  can 
be  used  when  the  beans  are  in  the  garden, 
just  as  in  the  case  of  radish  and  onion 
maggots.  However,  in  the  field,  such 
methods  are  hardly  practicable.  The 
avoidance  of  freshly  applied  stable  ma- 
nure and  the  substitution  of  commercial 
fertilizers  during  the  year  that  beans  are 
raised  on  a  given  piece  of  ground,  should 
prove  beneficial  when  the  maggot  has 
once  made  trouble.  Of  course  beans 
should  never  be  planted  where  the  mag- 
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got  is  known  to  have  been  recently,  nor 
In  fact  should  they  be  planted  In  very 
close  proximity  to  a  recent  outbreak. 

R.  H.  Pbttit, 
East  LanBing,  Mich. 

Twelve  Spotted  Cucumber  Beetle.  See 
Cucumber, 

Beans,  Velvet.  See  Apple  Orchard 
Cover  Crop, 


Before  discussing  the  subject  of  bees 
in  the  orchard,  we  will  describe  briefly 
the  nature  of  bees  in  general;  because  it 
is  only  when  we  understand  them  that  we 
are  prepared  to  appreciate  their  relations 
to  things  affected  by  them. 

Bees,  like  most  animals  and  plants,  are 
divided  into  families,  species  and  vari- 
eties. Of  the  bees  there  are  two  distinct- 
ive families.  The  first  is  called,  scien- 
tifically, Andrenidea,  or  Solitary  Bees, 
having  the  underlip  fiattened  and  very 
short.  The  second  Is  called  Apidae,  and 
are  social  in  their  instincts.  The  Andre- 
nidea  excavate  nests  in  the  turf,  the  grass 
and  other  substances  in  the  fields,  even 
making  a  deep  pipe  or  hole  with  short 
lateral  galleries  in  which  the  grub  feeds 
and  grows.  .These  bees  entertain  guest 
bees  called  Nomada,  so  called  because 
they  lay  their  eggs  in  the  nests  of  the 
Andrenidea  where  the  young  are  hatched 
and  share  the  food  of  their  hosts  as  vis- 
itors share  the  food  of  friends.  Here  the 
adults  seem  to  live  harmoniously  together, 
grow  their  young  and  sustain  relations 
which  seem  more  like  a  partnership  than 
a  case  of  parasitism. 

The  Apidae  includes  the  Bumble  Bee, 
the  Carpenter  Bee,  Stlngless  Bees,  and 
Honey  Bees.  The  Bomhus,  or  Bumble  Bee, 
are  familiar  to  all  American  boys,  espe- 
cially those  who  have  lived  in  the  coun- 
try in  the  Middle  or  Eastern  states.  Up- 
wards of  fifty  species  of  this  bee  Inhabit 
North  America;  there  are  very  few  in 
South  America,  and  none  in  Africa  south 
of  the  Sahara,  or  in  Australia;  while 
they  are  the  only  bee  inhabiting  the 
Arctic  and  Alpine  regions.  This  bee  is 
sometimes  called  the  Humble  bee,  and  is 
recognized  by  its  large,  thick,  hairy  body 
and  deep    bass    hum.     The    colonies    of 


Bumble  bees  are  not  numerous  as  com- 
pared with  those  of  the  Honey  bee.  but 
they  are  more  vicious  and  the  sting  is 
very  severe.  Their  colonies  are  not  lajrse, 
perhaps  not  more  than  one-tenth  the  size 
of  the  colonies  of  the  Honey  bee.  In 
good  weather  and  when  the  flowers  are 
abundant  they  collect  honey  and  store  in 
the  cells  from  which  the  young  were 
hatched. 

The  Carpenter  bee,  called  in  science 
Xylocoporvirginica,  is  called  the  Carpenter 
bee  because  it  bores  in  the  wood  of  dead 
trunks  of  trees,  lumber,  and  sometimes  in 
buildings.  It  is  a  large  black  bee,  as 
large  as  the  Bumble  bee  or  sometimes 
larger.  It  bores  horizontally  across  the 
grain  of  the  wood,  then  turns  and  runs 
sometimes  from  one  to  two  feet  at  right 
angles.  When  the  cells  are  completed 
they  are  supplied  with  pollen  and  sepa- 
rated from  each  other  by  sawdust  or  dust 
which  the  bees  formed  in  making  the 
cells,  and  this  dust  is  glued  together  with 
a  wax  which  they  supply.  When  the  cells 
are  finished  an  egg  is  deposited  in  each 
cell;  when  the  egg  is  hatched  the  larvae 
feed  on  the  pollen  until  they  are  able  to 
bore  their  way  out  of  the  cell.  A  Car- 
penter bee  will  sometimes  use  the  same 
home  for  several  hatchings,  and  the  place 
is  often  occupied  by  other  bees. 

The  Stlngless  bee  is  sometimes  called 
Melipona. 

The  Honey  bee  is  called  Apis  Melifica. 

The  leading  feature  in  the  natural  his- 
tory of  bees,  and  one  which  distinguishes 
them  from  all  other  insects  is  their  singu- 
lar distribution  into  three  different  kinds, 
constituting,  to  all  appearances,  so  many 
modifications  of  sex.  The  drone,  which 
has  a  thick  body,  a  round  head,  a  more 
flattened  shape,  and  a  more  obtusely  ter^ 
minated  abdomen,  within  which  are  con- 
tained the  male  organs  of  generation,  is 
undoubtedly  the  male  of  the  species.  It 
is  distinguished  also  by  the  absence  of  a 
sting  and  by  the  humming  noise  that  ac- 
companies its  flight.  The  queen  bee  has 
a  sting,  has  a  larger  abdomen  than  the 
others,  and  is  larger  and  more  graceful. 
Her  work  is  to  lay  the  eggs  for  the  new 
colony  or  generation.  The  worker  bees 
are  small,  having  a  long  proboscis,  used 
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for  extracting  nectar  from  the  flowers, 
peculiar  shaped  legs  for  carrying  pollen 
to  be  worked  into  cells  or  bee-bread,  and 
have  only  rudimentary  generative  or- 
gans. They  construct  the  interior  of  the 
cells,  explore  the  country  in  search  of 
food  and  honey,  supply  the  queen,  defend 
the  hive,  and  carry  on  hostilities  against 
enemies  and  depredators.  The  number  of 
workers  is  much  larger  than  that  of  the 
drones,  generally  not  more  than  one  in 
30  or  40  is  a  drone  or  male,  while  there 
is  only  one  developed  female  or  queen. 
The  workers  do  not  present  distinctly 
marked  female  organs,  yet  it  is  now  un- 
derstood that  the  workers  are  undevel- 
oped females,  and  that  any  worker  if 
taken  in  the  early  stages  of  its  develop- 
ment and  fed  on  the  proper  food  can  be 
developed  into  a  queen  with  all  of  the 
sex  organs  perfect. 

How  the  Bee  Stings 

The  sting  consists  of  a  finely  pointed 
tubular  instrument  open  along  the  whole 
length  of  its  upper  surface.  This  open- 
ing is  closed  by  two  homy  slender  barbs, 
each  having  about  10  serrations  or 
notches  in  its  outer  edge.  These  barbs 
are  not  projected  in  advance  of  the  sting 
as  is  sometimes  supposed,  but  complete 
its  outer  tubular  surface  down  the  center 
of  which  the  poison  is  injected  from  a 
little  bag  at  the  root  of  the  sting.  The 
serrations  prevent  the  bee  from  with- 
drawing its  sting  from  its  enemy,  but  it 
is  torn  from  the  body  with  a  portion  of 
the  intestines,  causing  the  death  of  the 
bee.  The  poison  poured  into  the  wound 
from  the  sting  contains  certain  pungent 
salts  to  which  it  owes  its  mischievous 
tendency. 

How  They  Tentllate  the  Hive 

Crowded  into  a  small  space  in  a  box 
not  more  than  12  inches  square,  often 
with  several  thousand  bees,  the  air  would 
naturally  become  foul,  and  death  would 
result  were  there  not  some  system  of  ven- 
tilation. These  little  creatures  cannot 
live  in  a  foul  atmosphere  any  more  than 
could  animals  of  larger  size,  yet  so  per- 
fect is  their  system  of  ventilation  that 
the  air  of  the  hive  is  little  different  from 
the  surrounding  atmosphere  on  the  out- 


side of  the  hive.  This  ventilation  is 
effected  by  the  vibration  of  the  wings  of 
a  certain  number  of  bees  that  fasten  their 
feet  to  the  floor  of  the  hive  and  imitate 
the  action  of  flying.  The  vibration  of 
their  wings  drives  the  air  out  of  the  hive 
with  a  current  of  considerable  force,  and 
the  fresh  air  coming  In  to  fill  up  the 
vacuum  purifies  the  atmosphere.  These 
bees  continue  their  motions  for  from  20 
minutes  to  half  an  hour,  when  others 
take  their  places  to  be  again  relieved  by 
others.  This  is  the  occasion  of  that  hum- 
ming sound  heard  in  the  hive  when  the 
bees  are  in  a  state  of  activity.  The  im- 
mediate cause  of  the  action  of  ventila- 
tion is  supposed  to  be  the  impression 
made  on  the  organs  or  the  nervous  sys- 
tem by  the  vitiated  air,  for  a  bee  can  be 
made  to  ventilate  itself  outside  the  hive 
if  it  is  brought  into  contact  with  sub- 
stances that  have  to  it  an  unpleasant 
odor. 

The  Bees  and  the  Orchard 

Anyone  who  has  studied  the  subject  of 
the  pollenization  of  fiowers,  and  who 
knows  the  important  work  performed  by 
insects,  especially  by  beea,  in  fertilizing 
the  orchards,  causing  the  process  of  ger- 
mination and  the  production  of  fruit,  will 
know  that  bees  are  of  exceeding  impor- 
tance in  fruit  growing. 

Any  student  of  botany  understands  that 
flowers  are  sexual,  and  that  In  order  to 
produce  seed  or  fruit  the  pollen  from  the 
male  must  be  conveyed  in  some  manner 
to  the  stigma  of  the  female,  and  that  by 
the  union  of  the  two  the  process  germi- 
nation begins.  But  how  is  this  effected? 
Flowers  are  fastened  by  their  stems  to 
the  limbs  on  which  they  grow  and  cannot 
mate  as  do  insects  and  animals.  The  only 
possible  method,  therefore,  by  which  fer- 
tilization takes  place  is  that  of  conveying 
the  pollen  grain  from  the  one  to  the 
stigma  of  the  other. 

There  are  two  classes  of  flowers,  those 
that  are  self-pollinating  and  those  that 
must  be  cross-pollinated.  The  self-poUin- 
atlng  flower  produces  its  own  pollen, 
while  the  cross-pollinating  flower  must 
receive  the  pollen  from  others,  and  gen- 
erally from  other  trees  or  plants.    There 
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ore  two  ways  In  whlcb  tbe  pollen  can  be 
conveyed  from  the  one  to  the  other.  The 
first  is  by  the  wind,  which  Is  exceptional, 
the  second  is  by  Insects,  generally  by  bees 
gathering  nectar  from  the  flowers.  In 
the  process  of  gathering  food  the  pollen 
Is  scattered  In  minute  particles  upon  the 
feet,  head  and  organs  of  the  bee,  carried 
from  one  fiower  to  the  other,  and  depos- 
ited where  it  Is  suited  to  the  process  of 
germination. 

The  Importance  of  pollen  carrying  In- 
sects cannot,  therefore,  be  oTer-eatlmated. 
Yet,  there  Is  at  present  a  difficulty  In  the 
Buccessful  keeping  of  bees  that  feed  upon 
the  nectar  from  orchard  flowers,  on  ac- 
count of  the  fact  that  the  spraying  for 
codling  moth  must  be  done  after  the 
petals  of  the  flowers  have  fallen  and  be- 
fore the  calyx  cup  closes.  At  this  time 
the  spray  should  be  forced  into  the  calyx 
cup.  If  this  is  done  and  the  bee  gets  the 
poison  instead  of  the  nectar  It  dies  ae 
surely  as  the  codling  moth  would  die  If 
It  entered  the  calyx  cup.  We  may  yet 
discover  an  Insect  that  will  feed  upon 
the  codling  moth,  and  grow  It  In  our  or' 
chards,  as  there  have  been  In  many  caaee 
discovered  Insects  that  feed  upon  others 
and  destroy  them,  but  until  such  discov- 
ery is  made  the  spraying  habit  must  con- 
tinue In  order  to  successfully  grow  fruits, 
and  bee  keeping  In  orchards  will  be  more 


or  less  perilous  because  thousands  of 
those  little  creatures  will  be  killed  br 
getting  the  poison  Intended  for  the  naotb. 

At  the  present  time  we  have  no  me&ns 
of  knowing  how  to  fertilize  our  trees  ex- 
cept through  the  aid  of  insects  that  carry 
the  pollen,  nor  have  we  any  knowledse 
of  how  to  kill  the  codling  moth  that  so 
seriously  damages  the  fruit  without  the 
use  of  arsenate  of  lead  or  some  other 
poison.  However,  we  believe  It  profit- 
able, with  all  the  dangers  that  accom- 
pany It  to  keep  bees  in  orchards,  for 
while  many  of  them  will  be  killed,  manr 
will  also  survive,  and  the  principal  proUt 
will  be,  not  so  much  In  the  honey  which 
they  produce,  as  in  the  fertillEation  of 
the  trees. 

The  Sense  Perception  of  B««s 

How  They  Hear,  Bee,  Smell.  Feel  and 
Taste.— Vie  quote  the  following  from  the 
Encyclopedia  Brltannlca: 

'The  physiology  of  the  sense  percep- 
tions In  a  class  of  animals  of  a  nature  bo 
remote  from  our  own  must  necessarily 
be  very  Imperfectly  understood  by  us. 
The  great  diversity  of  character  presented 
by  the  different  tribes  of  Insects,  as  well 
as  of  other  animals,  naturally  suggests 
the  Idea  that  external  objects  produce  on 
their  sentient  organs  widely  different  im- 
pressions from  those  communicated  to 
ourselves.    The  notions  that  we  form  of 
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their  senses  must  not  only  be  liable  to 
great  inaccuracy,  but  may  often  be  totally 
inadequate  representations  of  the  truth. 
A  finer  organization  and  more  subtle  per- 
ceptions would  alone  suffice  to  extend  the 
sphere  of  the  ordinary  senses  to  an  in- 
conceivable degree,  as  the  telescope  and 
the  microscope  would  with  our  vision. 
But  they  possess,  in  all  probability,  other 
organs  appropriated  to  unknown  kinds  of 
impressions  which  must  open  to  them 
avenues  to  knowledge  of  various  kinds  to 
which  we  must  ever  remain  strangers. 
Art  has  supplied  us  with  many  of  the 
properties  of  matter  which  nature  has 
not  Immediately  furnished  us  with  the 
means  of  detecting,  but  who  will  compare 
our  thermometers,  spectroscopes,  hygrom- 
eters, however  elaborately  constructed, 
with  those  refined  Instruments  with 
which  the  lower  animals,  and  particularly 
insects,  are  so  elaborately  provided." 

The  antennae  which  is  so  generally  ob- 
served in  this  class  of  animals,  look  like 
horns,  and  yet  are  so  delicately  adjusted 
that  they  are  believed  to  be  the  organs  of 
both  feeling  and  hearing,  and  are  most 
highly  sensitized.  They  are  believed  to 
be  sensitive  to  all  the  vibrations  and 
changes  in  the  air;  they  are  exceedingly 
fiexible,  and  may  be  the  organs  also  of 
some  sense  of  which  we  know  nothing. 
Aided  by  these  the  bee  works  in  the 
darkness  with  perfect  accuracy,  and 
builds  its  comb,  pours  honey  into  its 
magazines,  feeds  the  larvae,  and  commu- 
nicates its  impressions.  With  this  organ, 
it  speaks  a  kind  of  language  which  seems 
capable  of  various  modifications,  capable 
of  supplying  every  sort  of  information  of 
which  they  are  possessed.  They  have  the 
sense  of  vision,  but  during  the  night  they 
seem  guided  by  a  sense  located  in  the 
antennae;  they  have  the  sense  of  smell, 
and  are  attracted  by  the  aroma  of  the 
flowers  or  repelled  by  disgusting  odors 
or  a  bad  atmosphere.  Their  perceptions 
of  heat  and  cold  are  exceedingly  delicate. 
The  influence  of  the  sun's  rays  excites 
them  to  vigorous  action;  a  moderate  de- 
gree of  cold  will  reduce  them  to  a  state 
of  torpor,  and  even  the  slight  changes 
from  heat  to  cold  are  unpleasant  to  them. 
Forty  degrees  of  temperature  will  so  be- 


numb a  bee  as  to  deprive  it  of  the  powers 
of  flight  It  is  this,  more  than  anything 
else,  we  believe,  that  in  the  Pacific  North- 
west in  the  spring  of  1911  prevented  the 
pollination  of  the  orchards.  For  weeks 
together  at  the  time  the  blossoms  were 
forming  the  cold  was,  for  that  season  of 
the  year,  unusually  severe,  and  it  was 
only  occasionally  that  the  mercury  rose 
above  40  degrees  of  temperature.  Not 
being  able  to  work,  the  bees  could  not 
therefore  carry  the  pollen  from  one  tree 
to  another,  and  many  of  the  trees  were 
not  pollinated.  In  the  hive  where  the 
bees  are  in  their  usual  winter  quarters 
they  will  live  in  a  temperature  20  de- 
grees below  zero,  and  from  the  condensed 
vapor  in  the  hive  they  are  often  found 
in  a  solid  lump  of  Ice;  yet,  with  returning 
spring,  they  awake  to  activity.  They  are 
exceedingly  sensitive  to  changes  in  the 
humidity  of  the  atmosphere,  as  well  as 
to  changes  of  heat  and  cold,  and  can  even 
portend  approaching  storms  when  no 
human  sense  can  detect  it.  Perhaps  the 
least  sensitized  of  their  organs  is  that  of 
taste.  They  will  extract  their  food  from 
various  things  that,  from  our  viewpoint, 
would  be  exceedingly  disgusting,  but 
otherwise  perhaps  not  more  so  than  many 
things  which  we  relish. 

The  Sociology  of  the  Bee 

In  a  colony  of  bees  there  are  proper 
divisions  of  labor,  each  class  doing  that 
to  which  it  is  by  nature  best  adapted,  and 
all  doing  something.  There  are  no  use- 
less classes  in  a  hive  of  bees.  It  has  been 
said  that  the  drones  are  parasites  and 
are  practically  useless  because  they  are 
not  workers.  It  has  been  charged  against 
them  that  they  feed  on  the  product  of  the 
labor  of  the  workers  without  rendering  a 
just  equivalent  for  what  they  receive. 
This  is  true  only  in  the  sense  that  the 
useful  period  of  the  drones  passes  with 
the  fertilization  of  the  queen,  and  when 
their  work  is  done  it  may  be  said  that 
they  are  no  longer  useful.  After  this 
work  is  completed,  before  entering  into 
winter  quarters  the  drones  are  cast  out 
of  the  hive  or  mercilessly  killed.  This 
is  perhaps  an  economic  measure,  and 
seems  to  be  performed  in  order  to  leave 
sufficient  food  to  the  workers  and  to  the 
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young.  Under  conditions  where  the  food 
is  scarce  and  the  question  is  one  of  suffi- 
ciency for  the  life  of  the  colony,  this 
habit  enables  the  colony  to  survive  where 
others  would  die.  Viewed  from  the  stand- 
point of  the  class,  the  killing  of  the 
drones  or  males  is  unmerciful  and  un- 
just; but  viewed  from  consideration  of 
the  good  of  the  colony  as  a  whole,  the 
action  is  justified. 

Objection  to  Bees  In  Orchards 

An  objection  urged  is  that  they  carry 
blight  from  tree  to  tree.  This  is  doubt- 
less true,  but  the  remedy  here  is,  to  cut 
out  the  blight.  I  do  not  conceive  it  pos- 
sible to  fertilize  the  flowers  without  bees, 
or  some  other  insects  which  do  the  work 
of  bees,  even  though  it  be  true  that  they 
are  carriers  of  blight.  Some  of  our  best 
orchardists  think  that  there  should  be  a 
colony  of  bees  for  every  50  trees  in  an 
orchard,  while  others  think  one  colony 
for  100  trees  is  sufficient. 

Granville  Lowtheb 

BEE  KEEPING 

B^ANK  Benton 

In  Charge  of  Apicultural  Investigations 

United  States  Department  of  Agriculture 

Locations  Suited  to  the  Keeping  of  Bees 

It  may  be  safely  said  that  any  place 
where  farming,  gardening,  or  fruit  rais- 
ing can  be  successfully  followed  is  adapt- 
ed to  the  profitable  keeping  of  bees — in  a 
limited  way  at  least,  if  not  extensively. 
Many  of  these  localities  will  support  ex- 
tensive apiaries.  In  addition  to  this  there 
are,  within  the  borders  of  the  United 
States,  thousands  of  good  locations  for 
the  apiarist — forest,  prairie,  swamp  and 
mountain  regions — where  agriculture  has 
as  yet  not  gained  a  foothold,  either  be- 
cause of  remoteness  from  markets  or  the 
uninviting  character  of  soil  or  climate. 
This  pursuit  may  also  be  followed  in  or 
near  towns  and,  to  a  limited  extent,  in 
large  cities.  It  even  happens  in  some  in- 
stances that  bees  in  cities  or  towns  find 
more  abundant  pasturage  than  in  coun- 
try locations  which  are  considered  fair. 

The  danger  of  overstocking  a  given 
locality  is  very  frequently  exaggerated. 
Each  range,  it  is  self-evident,  has  a  limit. 
The  writer  is,  however,  fully  convinced. 


after  long  experience  In  numerous  locali- 
ties and  under  the  most  varied  circum- 
stances, that  three  or  four  times  as  many 
colonies  as  are  commonly  considered  sof- 
flcient  to  stock  a  given  range  may  usually 
be  kept  with  a  relative  degree  of  profit. 
But  to  secure  such  results  sufficient  care 
and  close  observation  have  too  frequently 
not  been  given  in  the  selection  of  bees 
adapted  to  the  locality  and  conditions. 

The  Betnrns  to  Be  Exi>ected  from  an 

Apiary 

Aside  from  the  pleasure  to  be  derived 
from  the  study  of  these  interesting  crea- 
tures, what  returns  can  one  who  is  well 
adapted  to  such  work  expect  to  derive? 

A  moderate  estimate  for  a  fairly  good 
locality  would  be  35  to  40  pounds  of  ex- 
tracted honey  or  25  pounds  of  comb  honey 
per  colony.  This  presupposes  good  win- 
tering and  an  average  season.  By  locat- 
ing in  some  section  particularly  favor- 
able to  apiculture — that  is,  near  large 
linden  forests,  with  clover  fields  within 
range,  supplemented  by  buckwheat;  or  in 
a  section  where  alfalfa  is  raised  for  seed; 
where  mesquite,  California  sages  and 
wild  buckwheat  abound;  where  man- 
grove, palmettoes  and  titi,  or  where 
sourwood,  tuliptree,  and  asters  are 
plentiful — ^these  returns  may  frequently 
be  doubled  or  trebled.  But  these  favored 
locations,  like  all  others,  are  also  subject 
to  reverses — ^the  result  of  droughts,  great 
wet,  freezes  which  kill  back  the  bee  pas- 
turage, etc.  On  the  whole,  there  should 
be  expected  from  the  raising  of  bees  for 
any  purpose  whatever  only  fair  pay  for 
one's  time,  good  interest  on  the  money 
invested,  and  a  sufficient  margin  to  cover 
contingencies.  With  no  greater  expecta- 
tions from  it  than  this,  and  where  intel- 
ligence directs  the  work,  apiculture  will 
be  found,  in  the  long  run,  to  rank  among 
the  best  and  safest  of  rural  industries. 

The  value  of  bees  in  the  pollination  of 
various  fruit  and  seed  crops  is  often  suffi- 
cient reason  to  warrant  the  keeping  of  a 
small  apiary,  even  if  circumstances  do 
not  favor  its  management  in  such  a  man- 
ner as  to  secure  the  largest  possible  crops 
of  honey  or  to  insure  the  saving  of  all 
swarms. 
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Adjom  Who  Desires  to  Do  So  Can  Levn 
to  MudpaUle  Bees 

Any  person  with  fairly  steady  nerves 
and  some  patience  and  courage  can  easily 
learn  to  control  and  manipulate  bees. 
There  are,  It  Is  true,  a  lew  exceptional 
Individuals  whose  systems  are  particu- 
larly susceptible  to  the  poison  Injected 
by  the  bee,  bo  much  so  that  serious  effects 
follow  a  Bfngle  etlng.  Such  cases  are, 
however,  very  rare.  In  most  Instaucee 
where  care  is  not  taken  to  avoid  all  stings 
the  system  eventually  becomes  accua- 
tomed  to  the  poison,  so  that  beyond  mo- 
mentary pain  a  sting  causes  no  incon- 
venience. 

How  to  Avoid  StlngB 

StlngB  can  be  avoided,  first,  by  having 
gentle  bees.  If  no  other  point  of  superlot^ 
Ity  over  the  common  brown  or  black  bee 
than  that  of  gentieneBs  could  be  fairly 
claimed  for  some  of  the  races  Introduced 
and  some  of  the  strains  developed  in  re- 
cent years.  It  would  still  be  worth  while 
to  get  them  on  this  account  alone.  When 
the  fact  of  superiority  In  several  other 
Important  points  Is  considered  also,  there 
Bhonld  be  no  further  question  as  to  the 
advisability  of  procuring  them  In  prefer- 
ence to  the  common  variety. 


Fljt.  1.  The  BltiKhaiii  Bee  Smoker. 
Of  the  races  already  In  general  cultiva- 
tion. Camlolans  are  the  gentlest,  although 
CaucasianB,  more  recently  Introduced 
from  Southeastern  Russia  and  only  now 
being  put  on  sple,  are  by  far  the  least  In- 
clined to  sting  of  any  bees,  and  may  be 
handled  at  all  times  without  resorting  to 
the  protection  of  a  bee  veil,  and  generally 
without  smoke,  or  at  most,  a  very  slight 
application  of  smoke.  Some  strains  of 
Italians  equal  in  gentlenoBB  average  Car- 


niolans,  but  In  general  the  race  native  to 
Italy  la  by  no  means  as  gentle  as  that 
found  In  Carnlola.  Austria,  and  the  Cau- 
casians are  much  to  be  preferred  for  the 
beginner.  In  case  these  gentler  races  are 
not  easily  procurable  he  need  not  hesi- 
tate, however,  to  undertake,  after  adopt- 
ing due  precautions,  the  manipulation 
of  pure  Italians. 

In  crossing  well-established  breeds  the 
males  of  a  gentle  race  should  be  used, 
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otherwise  the  workers  of  the  cross  may 
vary  greatly  In  temper,  especially  In  the 
first  few  generations.  Only  careful  selec- 
tion continued  for  some  time  will  so  fix 
the  desirable  traits  as  to  result  In  their 
reproduction  with  a  fair  degree  of  cer- 
tainty in  the  offspring.  Bees  having  the 
blood  of  blacks  and  Italians  are  nearly 
always  quite  vicious  In  the  case  of  the 
first  cross,  and  are  even  harder  to  subdue 
with  smoke  than  are  pure  blacks.  Other 
races  need  not  be  considered  here,  as  they 
are  adapted  to  special  purposes;  and  the 
skill  of  the  bee  master,  the  conditions  of 
climate,  flora,  etc.,  and  the  particular  line 
of  production  to  be  followed,  should  de- 
cide whether  their  Introduction  Is  advis- 
able or  not.* 

■  For  a  fuller  dtscusBlon  oC  thli  eubject,  see 
"The  Honej  Bee:  A  MaauBl  of  InBtrnctlon 
In  Aplcultare,"  br  E^ank  Benton,  M.  S,  Bulletin 
No.  1,  new  lerles.  Bureau  of  Eotomolagy,  U.  8. 
Denaptm^nt  of  AKiLfiiiture,  third  edition.  1899. 
Chapter  I,  pp.   11-18. 
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The  second  esaeatlal  to  enable  one  to 
avoid  Btlaga  is  to  h&Te  a  good  Bmoker  at 
liand  wheoeTer  the  beee  are  to  be  handled. 
For  ease  and  eSectlTeneBS  In  keeping  baee 
under  control  nothing  will  take  the  place 
o(  the  modem  bellows  smoker  (Fig.  1). 
A  good  one  lasts  j'ears,  and  its  cost  Is  so 
Blight  (II  to  I1.2S  for  the  medium  sUses) 
that  the  expenditure  may  be  considered 
one  of  the  wisest  tbat  can  be  made  In 
fitting  up  an  apiary. 

A  veil  (Fig.  2),  made  of  black  boblnet 
or  Brussels  net,  to  draw  over  the  bat.  and 
a  pair  of  gloves,  preferably  of  rubber, 
may  be  used.  The  veil  can  be  safely  dis- 
pensed with  If  the  gentlest  bees  are  kept. 

Simple  and  convenient  hives,  employ- 
ing the  Langstroth  principle,  and  with 
stories  and  frames  Interchangeable  and 
BO  constructed  as  to  reduce  propoltzatlon 
to  a  minimum  and  to  iasore  straight 
combs,  wilt  much  facilitate  the  avoidance 
of  stings. 

The  use  of  the  bee  escape  (Fig.  3)  in 


talnable.  colonies  of  ordinary  bees  may 
be  changed  by  replacing  their  queens  vltb 
queens  of  the  desired  race,  the  latter  hav- 
ing been  procured  in  small  boxes  by  mail. 

A  brief  summary  of  the  leading  traits 
of  the  various  races  now  in  this  country 
will  be  of  use  In  guiding  the  purchaser. 

Caucasian*  are  natives  of  Southern  Rus- 
sia, are  exceedingly  gentle,  good  workers, 
good  defenders  of  their  hives,  prolific, 
build  many  queen  cells,  and  swarm  often 
if  confined  to  small  hives.  The  workers 
are  dark  leaden  gray  in  their  general 
color,  and  present  quite  a  ringed  appear- 
ance because  of  the  alternation  of  this 
dark  color  with  the  lighter  fuzz  which 
edges  the  segments  of  the  abdomen. 

OamioUmt  are  much  larger  bodied  and 
somewhat  lighter  gray  In  color  than  the 
Caucasians.  Their  great  hardiness  and 
excellent  wing  power  enable  them  to  fly 
freely  in  much  cooler  weather  than  some 
other  races  stand,  and  to  regain  their  hive 
entrances  under  adverse  conditions.  They 
are  prolific,  active,  and  good  honey  gath' 
erers.  producing  combs  of  snowy  whlte- 


Flg.  a.  The  Porter  Bprlug  Bee  Elacape 
removing  surplus  honey  greatly  reduces 
the  risk  of  being  stung  during  this  oper- 
ation, for  It  saves  much  manipulation  of 
combs  and  shaking  and  brushing  of  bees. 
This  useful  device  Is  fitted  Into  a  slot 
made  In  a  board  the  same  size  as  the 
top  of  the  hive,  and  the  whole,  when 
slipped  In  between  the  brood  apartment 
and  an  upper  story  or  super,  will  permit 
all  of  the  workers  above  to  go  down  Into 
the  lower  story  but  not  to  return  to  the 
top  one.  so  that  In  one  night  it  is  pos- 
sible to  free  entirely  a  set  of  combs  from 
bees  without  any  manipulation  of  the 
combs,  and  without  smoking,  shaking  or 
brushing  the  bees. 

What  Bace  «f  Bees  to  Choose 

As  the  gentler  races  are  excellent  honey 

gatherers  the  beginner  should  adopt  only 

these — either  Caucasians,  Camlolans,   or 

Italians.    Should  full  colonies  not  be  ob- 


Italiani,  the  first  of  the  foreign  races 
to  be  Introduced  Into  this  country,  are 
much  more  widely  known,  and  have  with 
reason  found  great  favor,  since  they  are 
Industrious,  good  defenders  Of  their  blves, 
and  excellent  honey  gatherers,  as  well  ae 
handsome  In  appearance,  being  usually 
evenly  marked  with  three  yellow  bands 
across  the  anterior  portion  of  the  ab- 
domen. 

Cyprians,  from  the  Island  of  Cyprus, 
may  be  taken  as  a  general  type  with 
which  to  compare  other  Eastern  races. 
They  are  small  bodied,  more  Blender,  In 
fact,  than  any  of  the  European  races  of 
bees.  The  abdomen  Is  more  pointed  and 
shows,  when  the  bees  are  purely  bred, 
three  light-colored  bands  on  the  upper 
surface,  and  considerable  yellow  on  the 
under  side.  Cyprians  possess  longer 
tongues  and  greater  wing  power  than 
other  races.  This,  combined  with  great 
prollflcnesa  and  most  remarkable  activ- 
ity, renders  them  the  best  of  honey  gath- 
erers. In  temper,  however,  they  may  be 
regarded  as  rather  aggressive,  rendering 
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their  management  by  any  who  are  not 
experts  extremely  difficult 

Cyprio-Camiolans  and  OypriO'Caucas- 
ians. — Bees  combining  the  blood  of  the 
first  two  races  in  various  proportions 
have  been  tested  for  years  in  comparison 
with  all  other  known  races,  with  the  re- 
sult that  the  cross  mentioned  above  has 
been  found  to  exceed  all  of  the  pure  races 
in  honey-gathering  powers,  owing  un- 
doubtedly to  the  combination  of  great  en- 
ergy, hardiness,  proliflcness,  and  wing- 
power,  as  well  as  greater  length  of  tongue 
— a  fact  established  by  actual  measure- 
ments. Sjbnilar  results,  with  even  greater 
gentleness,  may  be  expected  from  the 
cross  obtained  between  Cyprian  queens 
and  Caucasian  drones. 

Syrian  and  Palestine  or  "Holy-Land** 
Bees. — What  has  been  said  of  Cyprians 
may  be  taken  to  apply  in  a  general  sense 
to  Syrian  and  Palestine  bees,  except  that 
in  these  the  good  qualities  are  slightly 
less  prominent,  while  some  of  the  bad 
ones  of  the  Cyprians  are  accentuated. 

German,  Common  Black,  or  Brown  Bees. 
— ^The  bees  commonly  found  wild,  and 
cultivated  to  a  greater  or  less  extent,  in 
this  country,  and  known  under  the  above 
name,  are  probably  derived  from  early  in- 
troductions from  the  Old  World.  In  com- 
parison with  the  races  above  enumerated, 
they  may  be  said  to  be  inferior,  since 
they  possess  the  least  energy  in  honey 
collecting,  are  less  prolific,  and  not  as 
good  defenders  of  their  hives.  Under 
favorable  conditions,  however,  as  regards 
pasturage  they  may  be  relied  upon  for 
excellent  results.  They  are,  however, 
spiteful  under  manipulation,  and  have  the 
disagreeable  habit  of  running  from  the 
combs  and  dropping  in  bunches  on  the 
ground,  likewise  or  flying  from  the  hive 
entrance  and  attacking  passers-by.  They 
are  more  easily  discouraged  than  other 
bees  during  slack  times  as  regards  honey 
production,  and  this  is  doubtless  the  main 
reason  for  their  generally  inferior  eco- 
nomic value. 

What  Hive  to  Adopt 

The  suspended  Langstroth  frame  is 
used  more  than  any  other  frame  among 
English-speaking  bee  keepers.  There  being 


Fig.  4.     Lanj^troth  Hive  with  Two  Half-depth 
Sapera  for  Surplus  Honey. 

no  patent  on  the  Langstroth  hive,  and 
accurately  made  hives  being  obtainable  at 
moderate  prices  from  hive  factories  in 
various  parts  of  the  country,  it  is  taken 
for  granted  that  the  enterprising  begin- 
ner will  adopt  a  simple  form  embodying 
this  principle— the  loose-fitting,  suspend- 
ed comb  frame — as  its  main  feature.  The 
hive  should  not  only  be  substantially 
built,  but  should  have  accurate  bee  spaces 
and  a  close-fitting,  rainproof  cover  or  roof. 
Factory-made  hives,  as  a  rule,  best  meet 
these  requirements,  as  both  lock  Joints 
and  halved  corners  can  only  be  made  to 
advantage  by  machinery,  and  the  expert 
hive  builder  understands,  of  course,  the 
absolute  necessity  of  great  accuracy  in 
bee  spaces,  as  well  as  the  great  desirabil- 
ity of  good  material  and  workmanship. 
Provision  should  also  be  made  for  winter 
protection. 

For  comb  honey,  hives  permitting  the 
insertion  in  the  brood  apartment  of  any 
number  of  frames  up  to  eight,  or  fre- 
quently up  to  ten,  are  most  in  use.  In 
securing  extracted  honey,  those  with  ten 
to  12  frames  in  each  story  are  preferable, 
and  as  many  stories,  one  above  the  other, 
are  employed  as  the  strength  of  the  col- 
ony and  a  given  harvest  may  require.  A 
construction,  therefore,  which  readily  ad- 
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mits  of  expansion  and  of  contraction,  as 
occasion  demands,  Is  desirable. 

Mention  should  be  made  of  a  hive  of 
quite  different  construction,  a  prominent 
feature  of  which  Is  this  ease  of  contract 
tlon  and  expansion.  It  Is  the  last  hive 
which  the  late  M.  Quinby  gave  to  the 
public — the  Quinby  closed-end  frame  hive. 
This  hive  is  used  with  great  success  by 
certain  American  bee  keepers  of  long  ex- 
perience and  whose  apiaries  are  among 
the  largest  In  the  world. 

Management  In  Swarming 
Natural  Swarming 

When  a  swarm  Is  seen  Issuing  or  In  the 
air,  the  best  thing  to  do  Is,  In  general, 
simply  to  wait  a  bit.  The  weather  1^ 
usually  rather  warm  then,  and  rushing 
about  to  get  tin  pans,  dinner  gongs,, 
spraying  outfits,  etc.,  aside  from  Its  dls- 
agreeableness,  may  get  one  so  excited., 
and  into  such  a  perspiration  as  to  unfit 
him  to  do  with  the  bees  that  which  is 
likely  to  be  necessary  a  few  minutes 
later.  The  bees  will  probably  gather  in 
a  clump  on  a  tree  or  bush  near  the  apiary 
and  however  formidable  getting  them  In* 
to  the  hive  may  at  first  seem,  nothing; 
will  be  simpler  than  shaking  them  into 
their  new  hive,  or  into  a  basket  or  box, 
from  which  they  may  be  poured  In  front 
of  the  hive,  just  as  one  would  pour  out 
a  measure  of  wheat  or  beans. 

The  securing  of  swarms  can  be  made, 
however,  even  simpler  than  this  by  hav- 
ing the  colonies  placed  several  feet  apart 
on  a  smooth  lawn  or  dooryard  and  clip- 
ping one  wing  of  each  laying  queen  so 
as  to  prevent  her  flying.  The  prime  or 
first  swarm  from  each  hive  is  accom- 
panied by  the  old  queen,  and  if  she  be 
clipped  she  will  of  course  fall  from  the 
alighting  board  to  the  ground  and  may  be 
secured  in  a  cage. 

The  parent  colony  removed  to  a  new 
stand  a  rod  or  more  away  will  rarely 
give  a  second  swarm.  But  to  make  cer- 
tain all  queen  cells  except  one  may  be 
cut  out  four  or  five  days  after  the  issu- 
ance of  the  first  swarm. 

Each  after-swarm  (second,  third,  etc.), 
it  should  be  borne  in  mind,  is  accom- 
panied  by   one   or   more   unimpregnated 


queens,  and  these  must  not  be  clipped. 
until  they  have  flown  out  and  mated.  The 
regular  deposition  of  eggs  in  worker  cells 
may  nearly  always  be  regarded  as  a  safe 
sign  that  mating  has  taken  place.  'Eggs 
will  usually  be  found  In  such  cells  witttln 
the  first  ten  days  of  the  queen's  life. 

Prevention  of  Swarming 

Under  the  conditions  most  frequently- 
occurring — ^that  is,  where  it  is  not  prac- 
ticable to  be  present  at  all  times  during 
the  swarming  season,  or  where  the  de- 
sired number  of  colonies  has  been  at- 
tained— ^a  system  of  management  is  ad- 
visable which  in  general  contemplates  the 
prevention,  Insofar  as  possible,  of  the 
Issuance  of  swarms  without  at  the  same 
time  Interfering  with  honey  storing.  The 
paragraphs  following  on  this  subject  are 
taken  from  the  department  publication, 
"The  Honey  Bee." 

The  most  commonly  practiced  and 
easily  applied  preventive  measure  is  that 
of  giving  abundant  room  for  storage  of 
honey.  This  to  be  effective  should  be  given 
early  in  the  season,  before  the  bees  get 
fairly  into  the  swarming  notion,  and  the 
honey  should  be  removed  frequently,  un- 
less additional  empty  combs  can  be  given 
in  the  case  of  colonies  managed  for  ex- 
tracted honey,  while  those  storing  in  sec- 
tions should  be  given  additional  supers 
before  those  already  on  are  completed. 
With  colonies  run  for  comb  honey  it  is 
not  so  easy  to  keep  down  swarming  as  In 
those  run  for  extracted  honey  and  kept 
supplied  with  empty  comb.  Free  ventila- 
tion and  shading  of  the  hives  as  soon  as 
warm  days  come  will  also  tend  toward 
prevention.  Opening  the  hives  once  or 
twice  weekly  and  destroying  all  queen 
cells  that  have  been  commenced  will 
check  swarming  for  a  time  in  many  In- 
stances, and  Is  a  plan  which  seems  very 
thorough  and  the  most  plausible  of  any 
to  beginners.  But  sometimes  swarms  is- 
sue without  waiting  to  form  cells;  it  Is 
also  very  difficult  to  find  all  cells  with- 
out shaking  the  bees  from  each  comb  in 
succession,  an  operation  which,  besides 
consuming  much  time,  is  very  laborious 
when  supers  have  to  be  removed,  and 
greatly  disturbs  the  labors  of  the  bees. 
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If  but  one  cell  is  overlooked  the  colony 
will  still  Bwarm.  The  plan  therefore 
leaves  at  best  much  to  be  desired,  and  is 
In  general  not  worth  the  effort  it  costs 
and  can  not  be  depended  on. 

Dequeening. — The  removal  of  a  queen 
at  the  opening  of  a  swarming  season  in- 
terferes, of  course,  with  the  plans  of  the 
bees,  and  they  will  then  delay  swarming 
until  they  get  a  young  queen.  But  to 
prevent  swarming  by  keeping  colonies 
queenless  longer  than  a  few  days  at  most 
is  to  attain  a  certain  desired  result  at  a 
disproportionate  cost  The  plan  is  there- 
fore not  to  be  commended. 


Fig.  6.  The  Simmina  Nonswarming  System — 
Blngle-Btory  Hire  with  Supers:  ho,  brood 
chamber;  »o,  supers;  9t,  starters  of  foonda- 
tion ;  6,  entnince. 

Requeeninff. — Quite  the  opposite  of  this 
and  more  efficacious  in  the  prevention  of 
swarming,  is  the  practice  of  replacing  the 
old  queen  early  in  the  season  with  a 
young  one  of  the  same  season's  raising, 
produced, ,  perhaps,  in  the  South  before 
it  is  possible  to  rear  queens  in  the  North. 
Such  queens  are  not  likely  to  swarm  dur- 
ing the  first  season,  and,  as  they  are  vig- 
orous layers,  the  hive  will  be  well  popu- 
lated at  all  times  and  thus  ready  for  any 
harvest  This  is  important,  inasmuch  as 
a  flow  of  honey  may  come  unexpectedly 
from  some  plant  ordinarily  not  counted 
upon;  and  also,  since  the  conditions  es- 
sential to  the  development  of  the  various 
honey-yielding  plants  differ  greatly,  their 
time  and  succession  of  honey  yield  will 
also  differ  with  the  season  the  same  as  the 
quantity  may  vary.  Toung  queens  are 
also  safest  to  head  the  colonies  for  the 


winter.  The  plan  is  conducive  to  the 
highest  prosperity  of  the  colonies,  and  is 
consistent  with  the  securing  of  the  largest 
average  yield  of  honey,  since,  besides  giv- 
ing them  vigorous  layers,  it  generally 
keeps  the  population  together  in  powerful 
colonies.  It  is  therefore  to  be  commended 
on  all  accounts  as  being  in  line  with  the 
most  progressive  management,  without  at 
the  same  time  interfering  with  the  appli- 
cation of  other  preventive  measures. 

Bpace  Near  Entrances,  —  Arranging 
frames  with  starters,  or  combs  merely 
begun,  between  the  brood  nest  and  the 
flight  hole  of  the  hive,  while  the  bees  are 
given  storing  space  above  or  back  of  the 
brood  nest  (Fig.  5),  is  a  plan  strongly 
recommended  by  Samuel  Simmins,  of 
England,  and  which  has  come  to  be 
known  as  "the  Slmmins  non-swarmlng 
method,"  some  features  of  it  and  the 
combination  into  a  well-defined  method 
having  been  original  with  him.  It  is  an 
excellent  preventive  measure,  though  not 
invariably  successful,  even  when  the  dis- 
tinctive features  brought  forward  promi- 
nently by  Mr.  Slmmins — empty  space  be- 
tween the  brood  combs  and  entrance,  to- 
gether with  the  employment  of  drawn 
combs  in  the  supers — are  supplemented 
by  other  measures  already  mentioned;  but 
when,  in  addition  to  the  space  between 
the  brood  and  the  flight  hole,  the  pre- 
caution be  taken  to  get  supers  on  in  time, 
to  ventilate  the  hive  well,  and  to  keep 
queens  not  over  two  years  old,  swarming 
will  be  very  limited.  If  to  these  precau- 
tions be  added  that  of  substituting  for 
the  old  queens  young  ones  of  the  current 
season's  raising,  before  swarming  has  be- 
gun, practical  immunity  from  swarming 
is  generally  insured. 

Selection  in  Breeding, — Some  races  of 
bees  show  greater  Inclination  than  others 
toward  swarming,  and  the  same  differ- 
ence can  be  noted  between  individual  col- 
onies of  a  given  race;  therefore,  what- 
ever methods  be  adopted  to  prevent  or 
limit  increase,  no  doubt  the  constant  se- 
lection of  those  queens  to  breed  from 
whose  workers  show  the  least  tendency 
toward  swarming  would  in  time  greatly 
Zreduce  this  disposition. 
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Economle  Plants  and  Trees  for  CnltlTa- 
tion  for  Honey  and  Pollen 

Except  as  a  means  of  bridging  over 
gaps  in  the  natural  pasturage,  special 
crops  for  honey  alone  are  not  profitable, 
but  where  other  utilities  besides  that  of 
honey  yield  can  be  combined  with  it, 
there  is  some  advantage  to  be  gained. 

Filbert  Bushes. — ^Useful  for  wind  breaks 
and  for  their  nuts,  yield  pollen  in  Febru- 
ary and  March. 

Rape, — Can  be  grown  successfully  in 
the  North  for  pasturage,  for  green  manur- 
ing, or  for  seed,  and  when  permitted  to 
blossom  yields  considerable  pollen  and 
honey.  Winter  varieties  are  sown  late 
in  the  summer  or  early  in  the  autumn, 
and  blossom  in  April  or  May  following. 
This  early  yield  forms  an  excellent  stim- 
ulus to  brood  rearing.  Summer  or  bird 
rape,  grown  chiefly  for  its  seed,  blossoms 
about  a  month  after  sowing.  It  does 
best  during  the  cooler  months  of  the 
growing  season. 

Russian  or  Hairy  Vetch, — Is  a  hardy 
leguminous  plant  of  great  value  for  for- 
age and  use  in  green  manuring.  The 
blossoms  appear  early  in  the  season,  and, 
where  there  is  any  lack  in  early  pollen, 
especially  in  northern  and  cool  regions, 
this  vetch  will  be  found  of  great  value 
to  the  bees. 

Fruit  Blossoms, — Apricot,  peach,  pear, 
plum,  cherry,  apple,  currant,  and  goose- 
berry, yield  pollen  and  honey  in  abun- 
dance during  April  or  May;  strawberry 
and  blackberry  are  sometimes  visited 
freely  by  bees,  but  are  generally  far  less 
important  than  the  others  mentioned. 
Colonies  that  have  wintered  well  often 
gather  during  apple  bloom  12  to  15 
pounds  of  surplus  honey  of  fine  quality. 
The  raspberry  secretes  a  large  amount  of 
nectar  of  superb  quality,  and  coming  in 
May  or  June,  thus  later  than  the  other 
fruit  blossoms  and  when  the  colonies  are 
stronger  and  the  weather  is  more  settled, 
full  advantage  can  nearly  always  be  taken 
of  this  yield.  Grape  and  persimmon  blos- 
som also  in  June;  the  latter  is  an  excel- 
lent source.  In  subtropical  portions  of 
the  country  orange  and  lemon  trees  yield 
fine  honey  in  March  and  April,  and  the 


cultivation  of  the  banana  has  added  a 
profuse  honey  yielder  which  puts  forth 
successive  blossoms  all  through  the  sum- 
mer months. 

Locust,  Tulip  Tree  ("poplar,"  or  white- 
wood),  and  Horse-Chestnut. — Useful  for 
shade,  ornament,  and  timber,  are  all  fine 
honey  producers  in  May.  The  locust 
yields  light-colored,  clear  honey  of  fine 
quality,  the  others  amber-colored  honey 
of  good  body  and  fair  flavor. 

Clovers, — Crimson,  blossoming  in  April 
or  May,  yields  fine,  light-colored  honey; 
white,  alsike,  and  mammoth  or  medium, 
blossoming  in  May,  June,  and  July,  give 
honey  of  excellent  quality  and  rich  yel- 
low color. 

Mustard. — Grown  for  seed  flowers  from 
June  to  August.  The  honey  is  somewhat 
acrid  and  crystallizes  soon,  yet  the  plant, 
where  abundant,  is  of  much  importance 
to  the  bees  and  the  bee  keeper  in  case 
other  forage  is  scant  at  the  time. 

Asparagus, — Blossoms  are  much  visited 
by  bees  in  June  and  July. 

Esparcet,  or  Sainfoin, — ^Yields  in  May 
and  June  fine  honey,  almost  as  clear  as 
spring  water.  It  is  a  perennial  legumin- 
ous plant,  rather  hardy,  an  excellent  for- 
age crop,  and  particularly  valuable  for 
milch  cows.  It  succeeds  best  on  a  lime- 
stone soil  or  when  lime  is  used  as  a  fer- 
tilizer, and  is  itself  an  excellent  green 
manure  for  soils  deficient  in  nitrogen  and 
phosphoric  acid. 

Sulla,  or  Bulla  Clover. — ^A  perennial 
plant,  closely  related  to  esparcet  or  sain- 
foin, succeeds,  like  the  latter,  best  upon 
limestone  soil  or  when  fertilized  with 
lime.  It  yields  a  splendid  quality  of 
honey  from  beautiful  pink  blossoms, 
which  continue  during  May  and  June. 
The  plant  is  an  excellent  soil  fertilizer 
and  of  great  value  in  connection  with 
the  feeding  of  stock,  particularly  dairy 
animals.  It  is,  however,  much  less  hardy 
than  esparcet,  and  success  with  it  can 
therefore  hardly  be  looked  for  above  the 
latitude  of  North  Carolina  and  Arkansas. 
When  the  qualities  and  requirements  of 
this  plant  were  brought  by  the  writer  to 
the  notice  of  a  prominent  scientific  agri- 
culturist  of   the   South,   this   gentleman 
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suggested  as  very  probable  that  the  black 
belt  of  Alabama,  Mississippi,  Liouisiana, 
and  Texas  would  be  well  adapted  to  it, 
the  lands  of  this  region  being  exceedingly 
strong  in  lime.  In  portions  of  Southern 
Europe  sulla  clover  is  a  most  imi>ortant 
forage  crop  for  farm  stock  as  well  as  for 
honey  bees. 

Serradelta. — Is  an  annual  leguminous 
plant  which  will  grow  on  sandy  land,  and 
which  yields,  besides  good  forage,  clear 
honey  of  good  quality  in  June  and  July. 

Chestnut. — ^Valuable  for  timber,  orna- 
ment, shade,  and  nuts,  yields  honey  and 
pollen  in  June  or  July. 

Linden,  Bourwood,  and  Catalpa, — Fine 
shade,  ornamental,  and  timber  trees, 
yield  great  quantities  of  first  quality 
honey  in  June  and  July. 

Cotton, — In  the  South  cotton  blossoms,* 
appearing  as  they  do  in  succession  dur- 
ing the  whole  summer,  often  yield  con- 
siderable honey.  It  would  appear,  how- 
ever, that  when  the  plants  are  very  rank 
in  growth  the  blossoms — ^being  corre- 
spondently  large — ^are  too  deep  for  the 
bees  to  reach  the  nectar. 

Chicory. — Raised  for  salad  and  for  its 
roots,  is,  whenever  permitted  to  blossom, 
eagerly  visited  for  honey  in  July  and 
August. 

Sweet,  Medicinal  and  Pot  Her6«.— Such 
as  marjoram,  savory,  lavender,  catnip, 
balm,  sage,  thyme,  etc.,  when  allowed  to 
blossom,  nearly  all  yield  honey  in  June, 
July,  or  August.  Where  fields  of  them  are 
grown  for  the  seed  the  honey  yield  may 
be  considerable  from  this  source. 

A  l/aZ^a.— Furnishes  in  the  West  a  large 
amount  of  very  fine  honey  during  June 
and  July.  Its  importance  there  as  a  for- 
age crop  is  well  known,  but  how  far 
eastward  its  cultivation  may  be  profitably 
extended  is  still  a  question,  and  even 
should  it  prove  of  value  In  the  East  as  a 
forage  plant,  Its  honey-producing  quali- 
ties there  would  be  still  uncertain. 

Parsnips. — When  left  for  seed,  blossom 
freely  from  June  to  August,  Inclusive, 
and  are  much  frequented  by  honey  bees. 

Peppermint. — ^Raised  for  Its  foliage, 
from  which  oil  is  distilled,  is  most  fre- 


quently cut  before  the  bees  derive  much 
benefit  from  it,  but  whenever  allowed  to 
blossom  it  is  eagerly  sought  after  by 
them,  and  yields  honey  freely  during 
July  and  August. 

Bokhara,  or  Btoeet  Clover. — Is  in  some 
sections  of  the  country  considered  a  val- 
uable forage  crop.  Animals  can  be  taught 
to  like  it,  and  it  is  very  valuable  as  a 
restorer  of  exhausted  lime  soils,  while  in 
regions  lacking  in  bee  pasturage  during 
the  summer  months  it  is  a  very  important 
addition.  It  withstands  drought  remark- 
ably well  and  yields  a  large  quantity  of 
fine  honey. 

Cucumber,  Squash,  Pumpkin  and  Melon. 
— ^Blossoms  furnish  honey  and  some  pol- 
len to  the  bees  in  July  and  August 

Eucalypti. — ^Valuable  for  their  timber 
and  as  ornaments  to  lawn  and  roadside, 
are  quick-growing  trees  adapted  to  the 
southern  portions  of  the  United  States. 
They  yield  much  honey  between  July  and 
October. 

Caroh  Tree.— The  cultivation  of  which 
has  been  commenced  in  the  Southwest,  is 
an  excellent  honey  yielder  in  late  sum- 
mer. It  is  an  ornamental  tree  and  gives, 
in  addition  to  honey,  another  valuable 
product — ^the  carob  bean  of  commerce. 

Sacaline. — A  forage  and  ornamental 
plant  of  recent  introduction,  is  a  great 
favorite  with  bees.  It  blossoms  profusely 
during  August,  is  a  hardy  perennial,  and 
thrives  in  wet  and  also  fairly  in  dry  situ- 
ations, withstanding  the  ordinary  sum- 
mer drought  of  the  Eastern  states  be- 
cause of  its  deeply  penetrating  roots. 

Buckwheat. — Is  an  important  honey 
and  pollen  producer.  Its  blossoms  ap- 
pear about  four  weeks  after  the  seed  is 
sown,  hence  it  may  be  made  to  fill  in  a 
summer  dearth  of  honey  plants. 

How  to  Obtain  Surplus  Honey  and  Wax 

Good  wintering,  followed  by  careful 
conservation  of  the  natural  warmth  of 
the  colony,  the  presence  of  a  prolific 
queen — preferably  a  young  one — with 
abundant  stores  for  brood  rearing,  are, 
together  with  the  prevention,  in  so  far 
as  possible,  of  swarming,  the  prime  con- 
ditions necessary  to   bring  a  colony   of 
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bees  to  the  chief  honey  flow  In  shape  to 
enable  It  to  take  full  adyantage  of  the 
harvest. 

Extraeted  Honey 

To  secure  extracted  honey,  the  requi- 
site number  of  combs  may  be  in  one  long 
hive,  or  in  stories  one  above  another.  If 
numerous  sets  of  combs  are  at  hand,  or  if 
it  is  desirable  to  have  others  built,  addi- 
tional stories  are  put  on  as  fast  as  the 
combs  already  occupied  by  the  bees  are 
filled.  Before  removing  the  filled  combs 
time  should  be  allowed  the  bees  to  ripen 
and  cap  the  honey;  hence  enough  combs 
are  necessary  to  give  the  bees  storage 
room  while  they  are  capping  others.  The 
honey  in  combs  that  are  quite  or  nearly 
sealed  over  may  be  considered  sufficiently 
ripened  to  be  removed  from  the  hive. 

It  should  also  be  taken  promptly,  in 
order  to  keep  the  various  grades  or  kinds 
separate. 

The  cells  are  uncapped  by  means  of  a 
sharp  knife,  made  especially  for  this  pur- 
pose  (Fig.  6),  and  the  combs  are  then 
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Fig.  6.  Qalnby  Uncapping  Knife, 
made  to  revolve  rapidly  in  the  honey 
extractor.  The  centrifugal  force  exerted 
on  the  honey  throws  it  out,  leaving  the 
comb  cells  uninjured,  or  so  slightly  in- 
jured that  they  are  wholly  repaired  with- 
in an  hour  or  so  after  the  return  of  the 
comb  to  the  hive.  The  chief  advantages 
of  this  method  of  harvesting  over  that  of 
crushing  the  combs  are  at  once  apparent 
when  it  is  known  that  each  pound  of 
comb  saved  represents  several  pounds  of 
honey  (consumed  in  its  construction), 
and  may,  with  care  be  used  over  almost 
indefinitely  in  securing  surplus  honey. 
Furthermore,  extracted  honey  is  of  much 
finer  quality  than  that  obtained  by  crush- 
ing the  combs  and  straining  out  the  liquid 
part,  since  it  is  free  from  crushed  bees, 
larvae,  pollen  or  "bee  bread,"  etc.,  which 
not  only  render  strained  honey  dark  and 
strong  in  flavor,  but  also  make  it  liable 
to  fermentation  and  souring. 
The  extracted  honey  is  run  into  open 


buckets  or  tanks  and  left,  covered  with 
cheese  cloth,  to  stand  a  week  or  so  in  a 
dry,  warm  room  not  frequented  by  ants. 
It  should  be  skimmed  each  day  until  per- 
fectly clear,  and  is  then  ready  to  be  put 
into  cans  or  barrels  for  marketing,  or  to 
be  stored  in  a  dry  place. 

The  surplus  combs  are  to  be  remored 
at  the  close  of  the  season  and  hung  an 
inch  or  so  apart  on  racks  placed  in  a 
dry,  airy  room,  where  no  artiflcial  heat 
is  felt.  Moth  larvae  are  not  likely  to 
trouble  them  until  the  following  spring, 
but  upon  the  appearance  of  milder 
weather  their  ravages  will  begin,  and  if 
the  combs  cannot  be  placed  under  the 
care  of  the  bees  at  once  they  must  be 
fumigated  with  burning  sulphur  or  with 
bisulphid  of  carbon. 

Comb  Honey 

The  main  difTerence  to  be  observed  in 
preparing  colonies  for  the  production  of 
comb  honey,  instead  of  extracted,  is  in 
the  adjustment  of  the  brood  apartment 
at  the  time  the  supers  are  added.  After 
the  colony  has  been  bred  up  to  the  great- 
est possible  strength,  the  brood  apart- 
ment should  be  so  regulated  in  size,  when 
the  honey  flow  begins  and  the  supers  are 
added,  as  to  crowd  many  of  the  bees  out 
and  into  the  supers  placed  above. 

On  each  hive  a  super  is  placed  holding 
24  to  48  sections,  each  section  supplied 
with  a  strip  or  a  full  sheet  of  very  thin 
foundation.  It  is  best  not  to  give  too 
much  space  at  once,  as  considerable 
warmth  is  necessary  to  enable  the  bees  to 
draw  out  foundation  or  to  build  comb. 
A  single  set  of  sections  is  usually  suffi- 
cient at  a  time.  When  the  honey  is  de- 
signed for  home  use  or  for  a  local  market, 
half-depth  frames  are  sometimes  used, 
the  same  as  those  often  used  above  the 
brood  nests  when  colonies  are  run  for 
extracted  honey,  but  for  the  general  mar- 
ket pound  sections  are  better  adapted. 

It  is  the  practice  of  many  to  have  nice 
white  comb  partially  drawn  out  before 
the  main  honey  flow  begins,  or  even  the 
season  before,  feeding  the  colonies,  if 
necessary,  to  secure  this;  and,  when  the 
honey  yield  begins,  to  supply  sets  of  sec- 
tions with  these  combs  having  cells  deep 
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enough  for  the  bees  to  begin  storing  in 
as  soon  as  any  honey  is  collected.  Earlier 
work  in  the  sections  is  thus  secured,  and 
this,  as  is  well  known,  is  an  important 
point  in  the  prevention  of  swarming. 
Samuel  Simmins,  of  England,  has  long 
contended  for  this  use  of  partially  drawn 
combs,  and  though  it  forms  a  feature  of 
his  sjrstem  for  the  prevention  of  swarm- 
ing it  has  been  too  often  overlooked. 
Comb  foundation  is  now  manufactured 
with  extra  thin  septum  or  base  and  with 
the  beginnings  of  the  cells  marked  out 
by  somewhat  thicker  walls  which  the  bees 
immediately  thin  down,  using  the  extra 
wax  in  deepening  the  cells.  This  is  not 
artificial  comb,  but  a  thin  sheet  of  wax 
having  the  bases  of  the  cells  outlined  on 
it  Complete  artificial  combs  have  never 
been  used  in  a  commercial  way,  although 
there  exists  a  widespread  belief  to  this 
effect,  which  is  founded  on  extravagant 
claims  that  have  appeared  from  time  to 
time  in  newspaper  articles. 

If  the  brood  apartment  has  been  much 
contracted  when  the  supers  were  added, 
the  queen  may  go  into  the  sections  and 
deposit  eggs  unless  prevented  by  the  in- 
sertion  of   a   queen   excluder    (Fig.    7). 
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Fig.  7.     Perforated  Zinc  Queen  Bzclader. 

This,  merely  a  sheet  of  zinc  with  perfo- 
rations which  permit  workers,  but  not 
the  queen,  to  pass,  is  placed  between  the 
brood  apartment  and  the  supers.  The 
great  inconvenience  of  having  brood  in 
some  of  the  sections  is  thereby  prevented. 
When  the  honey  in  the  sections  has  been 
nearly  capped  over,  the  super  may  be 
lifted  up  and  another  added  between  it 
and   the   brood   apartment.     Or,   should 


the  strength  of  the  colony  not  be  suffi- 
cient, or  the  harvest  not  abundant  enough 
to  warrant  the  giving  of  so  much  space, 
the  sections  which  are  completely  fin- 
ished may  be  removed  and  the  partly 
finished  ones  used  as  "bait  sections"  to 
encourage  work  in  another  set  of  sections 
on  this  hive  or  in  new  supers  elsewhere. 
The  objections  to  the  removal  of  sections 
one  by  one,  and  brushing  the  bees  from 
them,  are  (1)  the  time  it  takes,  and  (2) 
the  danger  that  the  bees  when  disturbed, 
and  especially  if  smoked,  will  bite  open 
the  capping  and  begin  the  removal  of 
the  honey,  thus  injuring  the  appearance 
of  the  completed  sections. 

A  recent  valuable  invention,  the  bee 
escape,  when  placed  between  the  super 
and  the  brood  nest,  permits  the  bees  then 
above  the  escape  to  go  down  into  the 
brood  apartment,  but  does  not  permit 
their  re-entering  the  super.  If  inserted 
12  to  24  hours  before  the  sections  are  to 
be  removed,  the  latter  will  be  found  free 
from  bees  at  the  time  of  removal,  provid- 
ed all  brood  has  been  kept  out  of  the 
supers. 

Grading  and  Shipping  Comb  Honey 

Before  marketing  the  honey  it  should 
be  carefully  graded,  and  all  propolis 
("bee-glue"),  if  there  be  any,  scraped 
from  the  edges  of  the  sections.  In  grad- 
ing for  the  city  markets  the  following 
rules  are,  in  the  main,  observed.  They 
were  adopted  by  the  North  American 
Bee  Keepers'  Association  at  its  twenty- 
third  annual  convention,  held  in  Wash- 
ington, D.  C,  in  December,  1892,  and  are 
copied  from  the  official  report  of  that 
meeting: 

Fancy. — All  sections  to  be  well  filled; 
combs  straight,  of  even  thickness,  and 
firmly  attached  to  all  four  sides;  both 
wood  and  comb  unsoiled  by  travel  stain 
or  otherwise;  all  cells  sealed  except  the 
row  of  cells  next  to  the  wood. 

No.  1. — ^AU  sections  well  filled,  but  with 
combs  crooked  or  uneven,  detached  at  the 
bottom,  or  with  but  few  cells  unsealed; 
both  wood  and  comb  unsoiled  by  travel 
stain  or  otherwise. 

In  addition  to  the  above,  honey  is  to 
be  classified,  according  to  color,  into  light. 
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amber,  and  dark.  For  instance,  there 
will  be  "fancy  light,"  "fancy  amber,"  and 
"fancy  dark,"  "No.  1  light,"  "No.  1  am- 
ber," and  "No.  1  dark." 

The  sections,  after  grading  and  scrap- 
ing, are  to  be  placed  in  clean  shipping 
cases  having  glass  in  one  or  both  ends. 
Several  of  these  may  be  placed  in  a  single 
crate  for  shipment  To  prevent  breaking 
down  of  the  combs  it  is  best  to  put  straw 
in  the  bottom  of  the  crate  for  the  ship- 
ping cases  to  rest  on^  and  the  crates 
should  be  so  placed  as  to  keep  the  combs 
in  a  perpendicular  position.  The  crates 
are  also  likely  to  be  kept  right  side  up 
if  convenient  handles  are  attached  to  the 
sides — ^preferably  strips  with  the  ends 
projecting  beyond  the  corners.  Care  in 
handling  will  generally  be  given  if  the 
glass  in  the  shipping  cases  shows. 

ProdnctloD  of  Wax 

No  method  has  yet  been  brought  for^ 
ward  which  will  enable  one,  at  the  pres- 
ent relative  prices  of  honey  and  wax,  to 
turn  the  whole  working  force  of  the  bees. 


Fiff.  8.     Solar  Wax  Extractor. 

or  even  the  greater  part  of  it,  into  the 
production  of  wax  instead  of  honey;  in 
fact,  the  small  amount  of  wax  produced 
incidentally  in  apiaries  managed  for  ex- 
tracted or  for  section  honey  is  usually 
turned  into  honey  the  following  season; 
that  is,  it  is  made  into  comb  foundation, 
which  is  then  employed  in  the  same  hives 
to  increase  their  yield  of  marketable 
honey.  It  is  even  the  case  that  in  most 
apiaries  managed  on  approved  modem 
methods  more  pounds  of  foundation  are 


employed  than  wax  produced;  hence  less 
progressive  bee  keepers  —  those  who  ad- 
here to  the  use  of  box  hives  and  who  can 
not  therefore  utilize  comb  foundation — 
are  called  upon  for  their  wax  product. 
As  each  pound  of  wax  represents  several 
pounds  of  honey,  all  cappings  removed 
when  preparing  combs  for  the  extractor, 
all  scrapings  and  trimmings  and  bits  of 
drone  comb,  are  to  be  saved  and  ren- 
dered into  wax.  This  is  best  done  in  the 
solar  wax  extractor  (Fig.  8),  the  essen- 
tial parts  of  which  are  a  metal  tank  with 
wire-doth  strainer  and  a  glass  cover,  the 
latter  generally  made  double.  The  bot- 
tom of  the  metal  tank  is  strewn  with 
pieces  of  comb,  the  glass  cover  adjusted, 
and  the  whole  exposed  to  the  direct  rays 
of  the  sun.  A  superior  quality  of  wax 
filters  through  the  strainer. 

The  Wintering  of  Bees 

How  to  bring  bees  successfully  through 
the  winter  in  the  colder  portions  of  the 
United  States  is  a  problem  which  gives 
anxiety  to  all  who  are  about  to  attempt 
it  for  the  first  time  in  those  sections,  and 
even  many  who  have  kept  bees  for  years 
still  find  it  their  greatest  difficulty.  A 
queen  may  die  and  the  colony  dwindle 
away.  But  care  as  to  ventilation,  damp- 
ness, age  of  the  bees,  etc.,  will  usually 
insure  a  successful  wintering.  Out-of-door 
wintering  is  to  be  preferred  where  the 
climate  is  not  too  severe. 

General  Considerations 

Whatever  method  be  followed  in  win- 
tering, certain  conditions  regarding  the 
colony  itself  are  plainly  essential:  First, 
it  should  have  a  good  ciueen;  second,  a 
fair-sized  cluster  of  healthy  bees,  neither 
too  old  nor  too  young;  third,  a  plentiful 
supply  of  good  food.  The  first  of  these 
conditions  may  be  counted  as  fulfilled  if 
the  queen  at  the  head  of  the  colony  is 
not  more  than  two  years  old,  is  still 
active,  and  has  always  kept  her  colony 
populous;  yet  a  younger  queen — even  one 
of  the  current  season's  rearing,  and  thus 
but  a  few  weeks  or  months  old — is,  if 
raised  under  favorable  conditions,  much 
to  be  preferred.  The  second  point  is  met 
if  brood  rearing  has  been  continued  with- 
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out  serious  Interruption  during  the  latter 
part  of  the  summer  and  the  cluster  of 
bees  occupies,  on  a  cool  day  in  autumn, 
six  to  eight  or  more  spaces  between  the 
combs,  or  forms  a  compact  cluster  eight 
or  ten  inches  in  diameter.  Young  bees, 
if  not  well  protected  by  older  ones,  suc- 
cumb readily  to  the  cold,  while  quite  old 
bees  die  early  in  the  spring,  and  others, 
which  emerged  late  in  the  summer  or  au- 
tumn preceding  are  needed  to  replace 
them.  The  third  essential — ^good  food — 
is  secured  if  the  hire  is  liberally  supplied 
with  well-ripened  honey  from  any  source 
whatever,  or  with  fairly  thick  syrup, 
made  from  white  cane  sugar,  which  was 
fed  early  enough  to  enable  the  bees  to 
seal  it  over  before  they  ceased  flying. 
The  syrup  is  prepared  by  dissolving  three 
pounds  of  granulated  sugar  in  one  quart 
of  boiling  water  and  adding  to  this  one 
pound  of  pure  extracted  honey.  Twenty 
to  25  pounds  for  outdoor  wintering  in 
the  South,  up  to  30  or  40  pounds  in  the 
North,  when  wintered  outside  with  but 
slight  protection-r-or,  if  wintered  indoors, 
about  20  pounds — may  be  considered  a 
fair  supply  of  winter  food. 

Indoor  Wintering 

A  dry,  dark  cellar  or  special  repository 
built  in  a  sidehiU  or  with  double,  filled 
walls,  like  those  of  an  icehouse,  may  be 
utilized  for  wintering  bees  in  extremely 
cold  climates.  It  should  be  so  built  that 
a  temperature  of  42  to  45  degrees  Fahr- 
enheit (the  air  being  fairly  dry  in  the 
cellar)  can  be  maintained  during  the 
greater  part  of  the  winter.  To  this  end 
it  should  be  well  drained,  furnished  with 
adjustable  ventilators,  and  covered  all 
over  with  earth,  except  the  entrance, 
where  close-fitting  doors,  preferably  three 
of  them,  should  open  in  succession,  so  as 
to  separate  the  main  room  from  the  out- 
side by  a  double  entry  way.  The  col- 
onies, supplied  with  good  queens,  plenty 
of  bees,  20  to  25  pounds  of  stores  each, 
and  with  chaff  cushions  placed  over  the 
frames,  are  carried  in  shortly  before  snow 
and  severe  freezing  weather  come. 

Any  repository  which  is  damp  or  one 
whose  temperature  falls  below  freezing 
or  remains  long  below  38  degrees  Fahren- 


heit is  not  a  suitable  place  in  which  to 
winter  bees.  When  in  repositories,  the 
bees  have  no  opportunity  for  a  cleansing 
flight,  nor  do  they,  when  the  temperature 
rises  outside,  always  warm  up  sufficiently 
to  enable  the  cluster  to  move  from  combs 
from  which  the  stores  have  been  exhaust- 
ed to  full  ones,  hence  in  a  cold  repository 
they  may  possibly  starve  with  plenty  of 
food  in  the  hive.  As  a  rule,  colonies 
would  be  better  off  out  of  doors  on  their 
summer  stands  than  in  such  places. 

Outdoor  Wintering 

Cold  and  dampness  are  the  great  winter 
enemies  of  bee  life.  A  single  bee  can 
withstand  very  little  cold,  but  a  good 
cluster,  if  all  other  conditions  are  favor- 
able, can  defy  the  most  rigorous  winters 
of  our  coldest  states.  But  if  not  thor- 
oughly dry,  even  a  moderate  degree  of 
cold  is  always  injurious,  if  not  absolutely 
fatal.  Dampness  in  winter  is  therefore 
the  most  dangerous  element  with  which 
the  bee  keeper  has  to  contend.  The  mat- 
ter would,  of  course,  be  quite  simple  if 
only  that  dampness  which  might  come 
from  the  outside  were  to  be  considered, 
but  when  the  air  of  the  hive,  somewhat 
warmed  by  the  bees  and  more  or  less 
charged  with  the  moisture  of  respiration, 
comes  in  contact  with  hive  walls  or  comb 
surfaces  made  cold  by  outside  air,  con- 
densation takes  place,  and  the  moisture 
trickles  over  the  cold  surfaces  and  cluster 
of  bees,  saturating  the  air  about  them  or 
even  drenching  them,  unless  by  forming 
a  very  compact  cluster  they  are  able  to 
prevent  it  from  penetrating,  or  by  greater 
activity  to  raise  the  temperature  suffi- 
ciently to  evaporate  the  surplus  moisture, 
or  at  least  that  portion  near  them.  But 
this  greater  activity  is,  of  course,  at  the 
expense  of  muscular  power  and  requires 
the  consumption  of  nitrogenous  as  well 
as  carbonaceous  food.  Increased  cold  or 
its  long  continuance  greatly  aggravates 
conditions. 

Nature  has  provided  that  the  accumula- 
tion of  waste  products  in  the  body  of  the 
bee  during  its  winter  confinement  should 
be  small  under  normal  conditions,  but 
unusual  consumption  of  food,  especially 
of  a  highly  nitrogenous  nature  like  pollen. 
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necessitates  a  cleansing  flight,  or  diar- 
rheal dlflicultleB  ensue,  combs  and  hives 
are  soiled,  the  air  of  the  hive  becomes 
polluted,  and  at  last  the  individual  bees 
become  too  weak  to  generate  proper 
warmth  or  drive  off  the  surplus  moisture 
which  then  invades  the  cluster  and 
brings  death  to  the  colony;  or,  what  is 
more  frequently  the  case,  a  cold  snap 
destroys  the  last  remnant  of  the  colony, 
which  has  been  reduced  by  constant  loss 
of  bees  impelled  by  disease  to  leave  the 
cluster  or  even  to  venture  out  for  a  cleans- 
ing flight  when  snows  and  great  cold 
prevail. 

The  problem  then  is:  To  retain  the 
toarmth  generated  ty  the  hees,  which  is 
necessary  to  their  toell-heinff,  and  at  the 
same  time  to  prevent  the  accumulation  of 
moisture  in  the  hive.  A  simple  opening 
at  the  top  of  the  hive  would  permit  much 
of  the  moisture  to  pass  off,  but  of  course 
heat  would  escape  with  it  and  a  draft 
would  be  produced.  Absorbent  material 
about  the  cluster  creates,  without  free 
ventilation,  damp  surroundings,  and 
again  the  temperature  is  lowered.  It  is 
only  necessary,  however,  to  surround  the 
bees  with  sufllcient  material  to  protect 
them  fully  against  the  greatest  cold  likely 
to  occur,  and  to  take  care  also  that  this 
enveloping  material  is  of  such  a  nature 
and  so  disposed  as  to  permit  the  free 
passage  of  the  moisture  which  would 
otherwise  collect  in  the  interior  of  the 
hive,  and  to  permit  the  escape  into  the 
surrounding  atmosphere  of  such  moisture 
as  enters  this  material  from  within.  This 
packing  should  also  be  fully  protected 
from  outside  moisture. 

South  of  Virginia,  Kentucky,  and  Kan- 
sas single-walled  hives  may  be  employed 
in  most  localities  with  good  success  in 
outdoor  wintering.  On  the  approach  of 
the  cool  or  the  rainy  season  a  close-fitting 
quilt  should  be  laid  over  the  frames  and 
several  folded  newspapers  pressed  down 
on  this,  or  a  cushion  filled  with  dry  chaff 
or  some  other  soft  material  may  be  used 
instead  of  paper.  The  cover  or  roof 
should  be  absolutely  rainproof,  yet  be- 
tween this  cover  and  the  cushion  or 
papers  should  be  several  inches  of  space 


with  free  circulation  of  air.  In  order  to 
permit  this  ventilation  above  the  top 
packing,  the  cover  should  not  rest  upon 
the  cap  or  upper  story  all  of  the  way 
around,  or  if  it  does,  an  auger  hole  in 
each  end,  protected  by  wire  cloth  against 
the  entrance  of  mice,  should  give  free 
passage  to  the  air.  In  the  more  northern 
portion  of  the  section  referred  to  some 
further  protection  is  advisable,  and  is 
really  necessary  in  the  mountainous 
parts  of  the  same  territory  if  the  best 
results  are  to  be  obtained.  Farther  north, 
and  especially  in  the  cold  Northwest, 
much  greater  protection  becomes  an  abso- 
lute necessity.  Quilts  with  newspapers 
or  thin  packing  above  do  not  alone  suf- 
fice. The  side  walls  of  the  hive  may  be 
made  of  pressed  straw.  These,  with  top 
packing,  if  kept  dry  outside,  are  excel- 
lent for  outdoor  wintering,  even  in  cli- 
mates so  cold  that  ordinary  wooden  hives 
do  not  afford  sufficient  protection. 

In  the  severest  climates,  however,  still 
greater  protection  on  all  sides  of  the  col- 
ony is  needed,  and  packing  with  chaff  or 
other  soft  material  is  decidedly  the  best 
plan.  The  thickness  of  this  surrounding 
packing  should  be  from  two  Inches  to 
eight  or  ten  inches  for  single  colonies, 
according  to  the  severity  of  the  climate, 
but  if  four  or  more  colonies  are  grouped 
for  the  winter,  so  as  to  make  the  natural 
warmth  generated  mutually  advanta- 
geous, somewhat  less  packing  will  be  suf- 
ficient. A  most  important  point  is  to 
have  the  soft  warmth-retaining  packing 
come  in  close  contact  with  the  edges  of 
the  combs,  and  above  all  not  to  have  a 
hive  wall  either  thick  or  thin,  between 
this  material  and  the  bees,  A  good  plan 
is  to  construct  an  open  framework  or 
skeleton  hive  of  laths,  cover  it  with  sack- 
ing, or,  preferably,  some  less  fuzzy  cloth 
which  the  bees  will  not  gnaw,  and  after 
placing  it  in  an  outer  wooden  case  large 
enough  every  way  to  admit  of  the  neces- 
sary packing  about  the  colony,  to  fill  in  on 
all  sides  with  some  dry,  porous  material. 
If  the  frames  are  shallow,  like  the  Lang- 
stroth,  it  is  better  to  construct  the  inner 
case  so  as  to  place  them  on  end,  and  thus 
give  a  deeper  comb  for  the  winter.  Layers 
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of  newspapers  may  come  next  outside  the 
cloth  covering  of  the  framework.  Wheat 
chaff  answers  well  to  complete  the  pack- 
ing. Wool  Is  to  be  preferred,  bnt  Is  of 
coarse  too  expenslye  unless  a  waste 
product.  Ground  cork,  waste  flax,  hemp, 
sawdust,  etc,  In  fact,  any  fine  porous  ma- 
terial, If  thoroughly  dry,  may  be  used. 

A  board  passageway  three  or  four 
inches  wide  and  three-eighths  of  an  Inch 
high  should  connect  this  Inner  apartment 
and  the  flight  hole  of  the  outer  case,  thus 
affording  an  exit  for  the  bees  whenever 
the  weather  may  permit  them  to  fly. 
When  these  preparations  have  been  com- 
pleted, the  hive  Is  ready  for  the  combs, 
which,  with  adhering  bees,  are  taken 
from  the  sunmier  hive  and  inserted  In 
the  winter  hive.  A  quilt  Is  then  laid  on 
the  frames  and  the  top  packing  put  on. 
This,  for  convenience,  may  be  held  In  a 
cloth-bottomed  tray.  It  is  quite  Impor- 
tant as  already  mentioned,  that  air  be 
allowed  to  circulate  freely  above  the 
packing.  The  outside  case  must  be  quite 
rainproof  or  else  wholly  protected  from 
the  rain  by  a  roof. 

All  other  necessary  conditions  having 
been  complied  with  shortly  after  the 
gathering  season  closed,  the  combs  may 
be  lifted  from  the  summer  hives  and 
placed  in  these  specially  arranged  winter 
cases  before  cold  weather  wholly  stops 
the  bees  from  flying  out.  Thus  prepared 
for  the  winter  the  colonies  will  need  but 
slight  attention  from  October  until 
March,  or,  in  the  North,  even  later,  and 
the  losses  will  be  limited  to  the  small  per- 
centage of  cases  due  to  failure  of  appar- 
ently good  queens. 

The  Risk  of  Loss  Through  Disease  and 

Enemies 

Winter  losses  through  disease  superin- 
duced by  unfavorable  surroundings  which 
it  is  within  the  power  of  the  bee  keeper 
to  avoid  have  already  been  considered. 
But  one  other  very  serious  disease  has 
been  widespread. 

Foul  Brood  or  Bacillus  of  the  Hive 

This  Is  a  highly  contagious  affection 
which,  as  it  mainly  affects  the  developing 
brood  In  the  cells.  Is  commonly  known  as 
"foul    brood."    It   Is   due   to   a   microbe 


(BacilliM  alvei)  whose  spores  are  easily 
transported  from  hive  to  hive  by  the  bees 
themselves,  by  the  operator.  In  honey,  or 
in  combs  changed  from  one  hive  to  an- 
other. Once  established  In  an  apiary,  It 
usually  spreads,  unless  speedily  and  ener- 
getically checked,  until  all  of  the  colonies 
in  the  neighborhood  are  ruined  and  even 
exterminated.  The  most  apparent  symp- 
toms are  the  turning  black  of  larvae  In 
open  cells,  many  sealed  cells  with  sunken 
caps,  frequently  broken  In  and  containing 
dead  larvae  or  pupae  in  a  putrid  condi- 
tion, brown  or  coffee-colored.  Jelly-like  or 
ropy  in  consistency,  and  giving  off  an 
offensive  odor.  The  disease,  though  known 
to  exist  In  nearly  all  countries,  can  hardly 
be  said  to  be  common.  The  writer.  In  an 
experience  of  over  80  years  in  bee  keeping 
In  several  states  of  the  Union,  as  well  as 
in  a  number  of  foreign  countries,  has 
met  the  disease  but  rarely,  and  has  had 
but  one  experience  with  it  In  his  own 
apiary.  It  having  been  in  this  Instance 
brought  in  by  a  neighbor  who  purchased  • 
bees  at  a  distance.  It  was  easily  cured, 
without  great  loss.  Thus  the  beginner's 
risks  of  disaster  in  this  direction  are,  If 
he  be  forewarned,  comparatively  small. 
He  may,  furthermore,  gain  assurance 
from  the  fact  that,  should  the  disease  in- 
vade his  apiary,  prompt  and  intelligent 
action  will  prevent  serious  loss. 

The  following  is  the  treatment  for  a 
colony  which  still  has  sufficient  strength 
of  numbers  to  be  worth  saving:  The  bees 
are  to  be  shaken  from  their  combs  Just 
at  nightfall  into  an  empty  box,  which  Is 
to  be  removed  at  once  to  a  cool,  dark 
place.  They  are  to  be  confined  to  the 
box,  but  it  must  be  well  ventilated 
through  openings  covered  with  wire  cloth. 
During  the  first  48  hours  no  food  should 
be  given  to  them,  and  during  the  second 
48  hours  only  a  small  amount  of  medicat- 
ed syrup — a  half  pint  dally  for  a  small 
colony  to  a  pint  for  a  strong  one.  This 
food  is  prepared  by  adding  one  part  of 
pure  carbolic  acid  or  phenol  to  600  or  700 
parts  of  sugar  syrup  or  honey.  At  the 
end  of  the  fourth  day  the  bees  are  to  be 
shaken  into  a  clean  hive  supplied  with 
starters  of  comb  foundation.  This  hive  Is 
to  be  placed  outside  on  a  stand  some  dis- 
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tance  from  all  other  colonies,  and  moder- 
ate feeding  with  medicated  syrup  or 
honey  should  be  continued  for  a  few  days 
thereafter. 

The  combs  of  diseased  colonies  which 
contain  brood  may  be  assembled  over  a 
single  one  of  these  colonies,  or,  if  the 
amount  of  brood  be  too  great  for  one 
colony  to  care  for,  over  several  such  dis- 
eased colonies,  until  the  young  bees  have 
emerged.  All  of  the  honey  is  then  to  be 
extracted.  While  it  is  wholesome  as  food, 
it  should  not  be  offered  for  sale,  lest  some 
of  it  be  used  in  feeding  bees  or  be  in- 
advertently exposed  where  foraging  bees 
might  find  it  and  carry  to  their  hives  the 
germs  of  this  disease,  harmless  to  other 
creatures  but  so  fatal  to  bee  life.  A  good 
use  for  this  honey  is  to  employ  it  in  mak- 
ing vinegar. 

If  the  honey  containing  the  germs  is 
to  be  used  for  feeding  bees,  it  is  to  be 
diluted  with  half  its  own  quantity,  by 
measure,  of  water  and  kept  at  the  boiling 
point  for  three  hours  in  a  water  bath — a 
vessel  within  another  containing  water. 

The  combs  fr(m  which  the  honey  has 
been  extracted,  as  well  as  all  of  the 
pieces  built  by  the  bees  during  their  four 
days'  confinement,  may  be  melted  into 
wax.  by  thorough  boiling  in  soft  water. 
This  wax  should  be  kept  liquid  for  48 
hours  or  longer,  to  allow  all  impurities 
to  settle.  These  will  include  the  foul 
brood  spores,  which  may  then  be  removed 
with  the  impure  wax  by  scraping  or  cut- 
ting away  the  bottom  of  the  cake.  These 
scrapings  should  be  burned.  The  same 
disposition  had  better  be  made  of  the 
frames  from  which  the  combs  containing 
germs  were  removed. 

In  all  of  this  work  the  utmost  care 
should  be  exercised  to  avoid  the  dripping 
of  honey  about  the  apiary  or  the  exposure 
of  implements,  receptacles,  or  combs 
smeared  with  or  containing  honey  from 
the  diseased  colonies.  The  old  hive  and 
all  utensils  used  about  the  diseased  col- 
ony should  be  disinfected  by  washing  in 
a  solution  of  corrosive  sublimate.  If  it 
be  found  that  the  diseased  colonies  are 
weak  in  numbers  and  seem,  therefore, 
individually  hardly  worth  saving,  several 


colonies  may  be  smoked  and  shaken  to- 
gether into  the  same  box  to  make  a  single 
strong  colony,  the  best  queen  of  the  lot 
having  been  selected  and  caged  in  the 
box  in  such  a  way  that  the  workers  can 
release  her  within  a  few  hours  by  eating 
through  candy. 

Bee  Paralysis 

Among  other  diseases  of  a  bacterial 
nature  paralysis  is  most  noticeable,  al- 
though not  to  be  dreaded  as  foul  brood. 
It  affects  the  adult  bees  only,  producing 
a  paralyzed  condition  of  their  members 
and  a  swelling  up  of  their  bodies.  The 
source  from  which  the  bees  obtain  the 
original  infection  is  unknown,  but,  once 
in  the  apiary,  it  is  spread  mainly  by  the 
entrance  of  affected  workers  into  healthy 
colonies,  and  probably  also  by  the  visits 
which  bees  from  healthy  colonies  make  to 
the  diseased  ones,  the  latter  often  being 
so  weakened  in  numbers  as  to  be  unable 
to  protect  their  stores  from  healthy  bees 
out  on  robbing  expeditions. 

Ordinary  paralysis  may  generally  be 
cured  by  strewing  powdered  sulphur  over 
the  combs,  bees,  and  along  the  top  bars 
of  the  frames,  the  precaution  first  having 
been  taken  of  removing  all  unsealed 
brood.  This  brood  would  be  killed  by  the 
application  of  sulphur,  but  as  there  is  no 
danger  whatever  of  spreading  the  disease 
by  the  transfer  of  brood  or  honey  from 
one  hive  to  another,  provided  absolutely 
every  one  of  the  adult  bees  has  first  been 
shaken  or  brushed  from  the  combs,  the 
latter  may  be  given  to  healthy  colonies 
which  need  strengthening. 

Another  simple  plan  for  getting  rid  of 
the  disease  and  yet  utilizing  the  available 
strength  of  the  affected  colonies  is  to  close 
their  hives  at  night  and  move  them  a 
mile  or  more,  locating  them,  if  possible, 
outside  of  the  range  of  other  bees.  As 
the  brood  in  these  colonies  remains 
healthy  all  that  is  sealed  or  even  well 
advanced  in  the  larval  stage  may  have 
the  bees  shaken  from  it  and  be  distributed 
among  the  remaining  colonies  of  the 
apiary.  The  bees  of  the  diseased  col- 
onies thus  become  rapidly  reduced  in  num- 
bers, and  several  of  the  colonies  them- 
selves may  soon  be  combined,   the  best 
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queen  being  selected  to  continue  egg  lay- 
ing. Eventually  the  diseased  apiary  be- 
comes, by  the  removal  of  the  developing 
brood  and  the  death  of  the  old  bees,  re- 
duced to  nothing.  None  of  the  queens 
should  be  saved  nor  should  any  of  the 
adult  workers  be  returned  to  the  healthy 
apiary. 

A  combination  of  the  sulphur  cure  with 
the  last  plan  mentioned — ^that  of  getting 
rid  of  the  disease  through  the  removal  of 
brood  combs  from  affected  colonies — is 
really,  all  in  all,  the  best  procedure.  When 
a  fairly  strong  colony  has  been  made  up 
by  shaking  the  adult  bees  of  two  or  more 
together  and  this  removed  to  an  isolated 
locality,  the  application  of  sulphur  may 
be  made  before  any  brood  has  been  start- 
ed. It  is  well,  also,  to  replace  the  queen 
with  a  vigorous  one  from  stock  entirely 
unrelated  to  the  diseased  bees.  Should 
any  signs  of  the  disease  reappear,  con- 
stant removal  of  the  brood  should  be  fol- 
lowed, as  mentioned  in  the  preceding 
paragraph. 

Other  bacterial  diseases,  though  exist- 
ing, have  developed  only  very  locally  or 
have  been  too  limited  In  the  amount  of 
injury  inflicted  to  require  special  mention 
here. 

Insect  and  Other  Enemies 

The  bee  or  wax  moth  (Chillena  mellon- 
ella  Linn.)  is  regarded  by  those  unfamil- 
iar with  modem  methods  in  bae  keeping 
as  a  very  serious  enemy  to  success  in 
this  work.  It  was  frequently  such  when 
only  the  common  black  bee  was  kept  and 
the  old  way  of  managing,  or  rather  of 
trusting  to  luck,  was  followed.  But  with 
the  better  races  now  introduced  and  with 
improved  hives  and  methods,  and  espe- 
cially with  the  care  that  is  now  given  to 
have  no  colonies  queenless  long  at  a  time, 
the  wax-moth  larvae  are  no  longer  re- 
garded with  great  concern. 

Spiders,  toads,  and  lizards  destroy,  in 
addition  to  many  injurious  Insects,  also 
some  bees,  and  should  be  tolerated  in  the 
vegetable  garden  rather  than  in  the 
apiary. 

Swallows,  kingbirds  or  bee  martins, 
mice,  skunks,  and  bears  only  occasionally 
commit  depredations  in  the  apiary. 


Properly  constructed  hives  enable  the 
bees  to  limit  in  a  great  measure  the  in- 
jury which  these  various  enemies  might 
inflict,  and  the  avoidance  of  overswarm- 
Ing,  with  care  to  insure  the  constant  pres- 
ence of  a  prolific  queen  and  a  supply  of 
food  suited  to  the  needs  of  the  colony  at 
the  time,  will  keep  it  populous  and  there- 
fore in  shape  to  repel  attacks  or  to  make 
good  most  of  the  unavoidable  losses. 

Bobber  Bees 

Robbing  is  sometimes  a  more  serious 
matter,  although  a  little  careful  attention 
just  at  the  right  time  on  the  part  of  the 
bee  keeper  would  avoid  all  serious  trouble 
on  this  score.  When  bees  find  nothing  to 
gather  during  weather  when  they  can  still 
fiy  out  they  are  easily  tempted  to  appro- 
priate the  stores  of  weaker  colonies.  Ex- 
posure of  combs  of  honey  at  such  times 
may  even  occasion  a  combined  attack 
upon  a  good  colony  otherwise  quite  able 
to  take  care  of  itself.  It  is  then  that  the 
greatest  destruction  ensues,  for  such  a 
colony  will  defend  itself  vigorously,  and 
a  pitched  battle,  with  perhaps  50,000  or 
60,000  Amazons  on  either  side,  leaves  the 
ground  literally  strewn  with  dead  and 
dying. 

If  the  invaders  conquer,  every  drop 
of  honey  is  taken  from  the  few  vanquish- 
ed that  are  likely  to  be  still  alive;  and 
in  turn  the  despoilers  invariably  fight 
among  themselves  as  to  the  possession  of 
the  booty.  When  the  robbing  takes  place 
during  the  absence  of  the  owner,  the  con- 
dition of  the  robbed  colony  may  not  at- 
tract immediate  attention,  and  during 
warm  weather  moth  larvae  gain  full  pos- 
session of  the  combs  within  a  few  days. 
When  this  condition  is  observed,  the 
whole  damage  is  very  likely  to  be  at- 
tributed to  the  moth  larvae.  Colonies 
that  have  been  left  queenless  for  some 
time,  and  those  weakened  by  disease  or 
by  overswarming,  are  especial  marks  for 
such  attacks.  Of  course  these  defects 
should  be  remedied  whenever  observed, 
but  meanwhile,  if  legitimate  field  work 
is  likely  to  be  Interrupted,  every  colony 
should*  be   assisted    in    protecting   itself 
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against  assault  by  having  Its  hive  made 
secure  and  the  entrance  such  a  narrow 
pass  as  to  enable  a  few  workers  to  re- 
pel attack  there. 

Should  robbers  get  well  started  before 
being  observed,  the  entrance  of  the  hive 
should  be  narrowed  at  once,  and  wet  grass 
or  weeds  may  be  thrown  loosely  over  It, 
or  a  pane  of  glass  may  be  stood  against 
the  front  of  the  hive  in  a  slanting  man- 
ner to  confuse  the  intruders.  In  ex- 
treme cases  the  attacked  colonies  may  be 
removed  to  a  cellar  for  a  few  days,  plenty 
of  ventilation  being  given  during  con- 
finement, and  a  new  location,  apart  from 
other  colonies,  selected,  on  which  they 
are  to  be  placed  just  at  nightfall;  or,  in- 
stead of  putting  them  in  the  cellar,  they 
may  be  taken  a  mile  or  more  away  and 
returned  only  when  the  danger  has  passed. 
With  these  precautions,  little  loss  is  to  be 
feared  on  this  score. 

In  general,  the  intelligent  owner  who 
gives  careful  attention  to  certain  impor- 
tant points  in  bee  management  finds  that 
he  very  rarely  has  disease  to  contend 
with,  and  that  the  reduction  of  profits 
through  the  depredations  of  bee  enemies 
is  not,  in  most  parts  of  the  Union,  a  seri- 
ous discouragement.  Altogether  it  seems 
to  the  writer  that  the  risks  in  these  di- 
rections are  even  less  in  bee  keeping  than 
those  usually  met  in  the  keeping  of  other 
animals,  which,  like  bees,  are  legitimate- 
ly made  to  contribute  to  the  wealth  of 
the  individual  and  of  the  nation. 

Journals  Treating  of  Apiculture 

As  a  matter  of  general  information,  the 
following  list  of  Journals  relating  to  api- 
culture is  given.  It  comprises  all  those 
published  in  this  country  at  the  present 
time. 

The  American  Bee  Journal,  Chicago,  111. 

Gleanings  in  Bee  Culture,  Medina,  Ohio. 

The  Bee  Keepers*  Review,  Flint,  Mich. 

The  American  Bee  Keeper,  Falconer, 
N.  Y. 

The  Progressive  Bee  Keeper,  Higgins- 
vllle,  Mo. 

Western  Bee  Journal,  Kingsburg,  Cal. 

The  Rural  Bee  Keeper,  River  Falls,  Wis. 


Beets 

The  beet  is  used  as  a  garden  vegetable. 
for  feeding  stock,  and  making  susar. 
There  are  about  40  varieties  of  the  beet 
in  cultivation  In  the  United  States  mill- 
ing in  color  from  deep  red  to  white. 

The  Sugar  Beet 

The  cultivation  of  the  sugar  beet  in  tbe 
United   States,   for   the  manufacture    of 
sugar,  is  one  of  the  important  industries. 
The  variety  grown  for  this  purpose.    Is 
generally    the    Beta   maritima.      In    tbe 
earlier   manufacture    of   beet   sugar    in 
Europe,  the  beet  only  yielded  about  4.5 
per  cent  sugar  for  the  red  variety,  and 
6.2  per  cent  for  the  white.     At  the  pres- 
ent time,  the  varieties  have  been  so  im- 
proved   by    the    selection    of    seed,    by 
manuring   and   the   careful   selection    of 
soil,  that  they  now  yield   from  10  per 
cent,   to    13    per   cent   sugar.     In   some 
parts  of  the  country,  the  average  weight 
of  beets  per  acre,  has  been  as  high  as 
26  tons,  and  the  average  percentage  of 
sugar  in  the  juice,   as  high  as   16  per 
cent    After  the  sugar  Is  extracted,  it  is 
common  to  use  the  pulp  as  food  for  stock. 

Garden  Beets 

Among  the  varieties  of  garden  beets  are 
the  following: 

Eclipse, — A  very  early,  dark-red,  turnip 
shaped  variety,  of  good  quality,  a  favor- 
ite with  market  gardeners,  may  be  plant- 
ed early  in  spring,  and  at  almost  any 
time  during  the  later  season. 

Early  Turnip  Beet,  Baastiona. — ^A  valu- 
able early  variety,  sweet,  tender,  and  one 
of  the  best  for  early  and  late  planting. 

Egyptian. — A  good  variety  for  early 
spring  sowing. 

Dewing'8  Improved  Blood  Turnip  Beet. 
— A  first  class  beet,  for  winter  or  sum- 
mer use. 

Stock  Beets 

These  varieties  are  very  prolific,  yield 
heavily  per  acre,  and  require  a  rich  deep 
soil. 

Planting 

The  seed  may  be  sown  in  hot  beds  for 
early  planting,  or  it  may  be  sown  in  the 
open  ground  and  the  plants  removed  to 
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the  field  or  garden;  or  It  may  be  sown  In 
the  rows  where  the  beets  are  to  grow.  In 
this  case  it  should  be  sown  in  sufficient 
quantities,  so  that  the  plants  may  be 
thinned  to  the  proper  distance  apart  In 
the  garden,  the  seeds  are  generally  sown 
in  drills,  about  16  inches  apart,  and  the 
plants  thinned  to  about  8  inches.  The 
stock  beets  and  sugar  beets,  growing  to 
much  larger  sise,  must  be  planted  farther 
apart  The  ground  should  be  rich  and 
loose,  because  the  beet  is  a  heavy  feeder, 
and  requires  a  fertile  soil.  In  the  arid 
regions  where  irrigation  is  practiced, 
where  the  alkali  leaches  from  the  soil  and 
is  deposited  on  the  low  lands,  it  has  been 
demonstrated  that  sugar  beets  and  stock 
beets  will  stand  a  much  larger  content 
of  alkali,  than  most  other  crops;  there- 
fore lands  that  have  been  abandoned  for 
general  farming,  because  they  were  too 
strong  in  alkali  to  grow  crops  successful- 
ly, have  proYen  to  be  valuable  for  the 
growing  of  sugar  beets. 

Tarletles 

Eclipse,  Edmund  Blood  Turnip,  Crosby's 
Egyptian,  Blood  Red,  Dreer  Excelsior. 

Granvulb  Lowthxb 
Sugar  Beet  Growing  Under  Irrigation 

C.   O.   TOWNBKND 

Pathologist,    Cotton   and    Truck   Disease 
and  Bugar  Plant  Investigations 

Introduction 

The  present  sugar  beet  bi^lt  of  the 
United  States,  that  is,  the  area  within 
which  the  soil  and  climatic  conditions 
admit  of  the  successful  production  of 
sugar  beets  for  the  manufacture  of  sugar, 
extends  entirely  across  the  northern  por- 
tion of  this  country.  The  present  south- 
em  boundary  of  this  area  is  a  some- 
what indefinite  and  irregular  line  that 
may  be  said  to  extend  from  Virginia  on 
the  east  to  the  southern  part  of  Cali- 
fornia on  the  west  Efforts  are  being 
made  to  extend  this  line  farther  south, 
thereby  increasing  the  productive  sugar 
beet  area.  This  can  undoubtedly  be  ac- 
complished with  an  increased  knowledge 
of  the  requirement  of  the  sugar  beet  plant 
combined  with  its  wide  range  of  adapt- 


ability. As  it  is  at  present  this  belt  is 
capable  of  maintaining  hundreds  of  sugar 
beet  mills,  the  output  of  which  would 
supply  this  country  with  the  millions  of 
pounds  of  sugar  required  for  home  con- 
sumption. A  study  of  the  great  variety 
of  soil  and  climatic  conditions  under 
which  sugar  beets  thrive  illustrates  and 
emphasizes  the  wonderful  adaptability  of 
this  remarkable  plant  to  the  wide  range 
of  conditions  under  which  it  may  profit- 
ably be  produced. 

This  article  will  be  confined  to  a  con- 
sideration of  the  conditions  and  cultural 
methods  employed  in  those  areas  where 
there  is  an  insufficient  precipitation  for 
the  profitable  production  of  sugar  beets, 
namely,  the  central,  western  and  south- 
western portions  of  the  United  States. 

Selection  of  Soil 

In  the  irrigated  portion  of  the  sugar 
beet  belt  there  is  a  great  variety  of  soils, 
varying  from  the  distinctly  sandy  tsrpe 
through  the  sandy  and  clay  loams,  the 
silt,  and  volcanic  ash  to  the  heavy  black 
adobe.  In  the  selection  of  soil  for  sugar 
beet  culture  it  is  safe  to  say  that  any  of 
the  soil  types  that  are  capable  of  pro- 
ducing good  crops  of  other  kinds  will 
produce  satisfactory  beets. 

The  principal  factors  to  be  considered 
are  the  physical  condition  of  the  soil, 
the  way  in  which  it  has  been  previously 
handled,  and  the  climatic  conditions. 
Much  more  depends  upon  these  factors 
than  upon  the  kind  or  type  of  soil  to 
be  used.  The  physical  condition  of  the 
soil  depends  to  a  considerable  extent 
upon  the  previous  crops  and  the  way  in 
which  the  soil  has  beeU  handled.  The 
soil  should  be  well  supplied  with  humus, 
not  only  to  insure  its  fertility  but  to  im- 
prove its  water-holding  capacity.  The 
previous  cropping  should  have  been  such 
that  the  ground  is  in  good  tilth  and  rea» 
sonably  free  from  pests  that  are  capable 
of  injuring  sugar  beets.  The  soil  should 
be  well  drained,  either  naturally  or  ar- 
tificially, in  order  to  prevent  water-log- 
ging, and  the  ground  should  be  kept 
sweet  and  at  the  same  time  free  from  an 
excess  of  alkali.  Most  of  the  western 
soils  are  well  supplied  with  lime,  but  an 
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occasional  application  will  in  some  cases 
be  found  beneficial. 

Extremely  sandy  soils  should  not  be  se- 
lected for  sugar  beet  growing,  especial- 
ly in  localities  where  high  winds  prevail 
in  the  spring.  The  adobe  and  sllty  soils 
should  be  handled  with  considerable  care 
to  prevent  baking  and  crusting.  It  is 
generally  assumed  that  new  sod  ground 
is  not  suitable  for  beets,  but  experience 
has  shown  that  good  results  may  be  ob- 
tained from  our  western  virgin  soils.  If 
such  ground  is  to  be  planted  to  beets  the 
sod  should  be  broken  in  the  summer,  the 
ground  fall  plowed,  worked  down,  and 
kept  moist  so  that  the  sod  will  rot 

The  kind  and  location  of  the  subsoil 
are  always  Important  factors.  In  some 
cases  the  subsoil  is  very  porous.  This  con- 
dition can  be  relieved  to  some  extent  by 
increasing  the  humus  supply  in  the  soil 
and  by  giving  special  attention  to  firm- 
ing the  seed  and  root  beds  in  order  that 
their  water-holding  capacity  may  be  in- 
creased. If  the  subsoil  is  extremely  por- 
ous and  deep,  it  would  not  be  advisable 
to  use  the  soil  for  beet  culture. 

If  the  hardpan  is  close  to  the  surface, 
so  that  there  is  not  sufficient  depth  of 
soil  to  produce  sugar  beets,  the  field 
should  not  be  used.  If  a  good  soil  to  the 
depth  of  18  inches  or  more  covers  the 
hardpan,  it  will  be  safe. 

Climatic  Conditions 

The  principal  climatic  factors  which 
have  a  direct  bearing  upon  sugar  beet 
culture  are  temperature,  precipitation, 
and  winds.  A  study  of  the  most  success- 
ful sugar  beet  localities  of  the  world  leads 
to  the  conclusion  that  beets  of  the  best 
quality  can  not  be  grown  where  the  aver- 
age temperature  for  the  season  when  the 
beets  are  being  grown  is  much  above  70 
degrees  Fahrenheit. 

Low  temperatures  are  most  likely  to  be 
injurious  to  sugar  beets  when  the  plant- 
lets  are  just  breaking  through  the  ground, 
but  after  the  roots  are  established  in  the 
soil  they  rapidly  become  hardy  and  re- 
sistant to  frost  to  a  marked  degree.  A 
killing  frost  when  the  beets  are  coming 
up  often  necessitates  the  expense  and 
labor  of  replanting. 


The  great  danger  from  low  tempera- 
tures at  the  end  of  the  growing  season 
is  that  the  beets  may  be  frozen  in  the 
ground.  To  avoid  this  danger  and  the 
consequent  loss  that  might  result  from 
such  a  condition  it  is  advisable  to  get 
the  beets  out  of  the  ground  as  soon  as 
possible  after  they  are  ripe  and  to  cover 
them  to  avoid  freezing  or  drying.  Appar- 
ently beet  roots  are  not  Injured  for  sugars 
making  purposes  by  freezing,  provided 
that  they  freeze  and  remain  frozen  until 
they  are  put  through  the  mill,  but  alter- 
nate freezing  and  thawing  causes  them 
to  decay  and  blacken,  so  that  their  value 
for  sugar  making  is  materially  decreased. 

The  practice  that  prevails  in  some 
localities  of  letting  the  natural  moisture 
escape  from  the  soil,  with  the  Idea  that 
more  water  can  be  applied  when  it  is 
needed,  is  most  pernicious  and  should  not 
be  followed.  The  moisture  that  falls 
upon  the  ground  in  the  form  of  precipita- 
tion and  is  received  and  retained  by  the 
soil  acts  upon  the  plant  foods  day  after 
day  and  week  after  week  and  accom- 
plishes most  for  plant  growth.  There  is 
a  feeling  of  safety  in  having  an  unlimit- 
ed supply  of  water  for  irrigation  pur- 
poses, but  it  should  be  remembered  that 
irrigation  costs  money  and  labor;  pre- 
cipitation is  nature's  gift 

Winds  have  been  briefly  mentioned  in 
connection  with  soil  selection  for  sugar 
beets,  but  they  have  a  still  wider  bear- 
ing upon  crop   conditions. 

The  blowing  of  the  soil  and  the  exces- 
sive evaporation  may  often  be  reduced 
to  the  point  of  successful  crop  produc- 
tion by  keeping  the  surface  of  the  ground 
covered  with  a  lump  mulch.  The  mulch 
retards  the  evaporation,  while  its  lumpy 
condition  reduces  the  shifting  of  the 
soil.  The  cutting  action  of  the  shifting 
sand  may  be  controlled  by  planting  the 
beet  rows  at  right  angles  to  the  direction 
of  the  prevailing  winds  when  practicable 
and  by  attaching  irrigating  shovels  to  the 
drills,  so  that  the  ridges  capable  of  pro- 
tecting the  young  plants  will  be  thrown 
up  between  the  rows  at  planting  time. 
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Plowing 

The  time,  the  depth,  and  the  kind  of 
plowing  done  and  the  condition  of  the 
ground  at  the  time  of  plowing  are  all  im- 
portant factors  in  preparing  the  soil  for 
sugar  beets.  As  a  rule,  the  most  satisfac- 
tory time  to  plow  for  beets  is  in  the  fall, 
for  the  reason  that  fall-plowed  ground  is 
in  better  condition  to  receive  the  winter 
moisture  and  consequently  to  respond  to 
the  freezing  and  thawing  action  which 
tends  to  put  the  soil  in  the  best  physical 
and  chemical  condition  for  plant  produc- 
tion. 

In  the  irrigated  sections  plowing  should 
never  be  left  until  spring  if  it  can  pos- 
sibly be  done  earlier.  In  the  first  place 
the  rush  of  spring  work  is  not  favorable 
to  the  best  kind  of  plowing,  but  more  im- 
portant is  the  fact  that  stirring  the 
ground  to  such  a  depth  so  close  to  plant- 
ing time  promotes  evaporation  and  often 
the  entire  seed  and  root  beds  are  com- 
paratively dry  before  the  seed  is  plant- 
ed. 

If  done  in  the  fall,  there  is  very  little 
danger  of  plowing  too  deep.  Other  things 
being  equal,  plowing  to  a  depth  of  10  to 
14  inches  or  more  will  give  the  best  re- 
sults. Subsoil  plowing  is  not  generally 
practiced,  and  in  cases  where  deep  plow- 
ing is  done  and  the  soil  below  the  plowed 
area  is  not  too  hard  for  the  beet  roots 
to  penetrate  it  readily  subsoiling  would 
not  pay  for  the  labor  and  money  expended. 
Where  for  any  reason  the  plowing  can  not 
be  done  to  the  desired  depth  and  the  un- 
derlying soil  is  hard,  it  will  pay  to  run 
the  subsoil  plow. 

Ground  is  in  proper  condition  for  plow- 
ing when  it  is  neither  too  wet  nor  too 
dry.  Under  no  circumstances  should 
ground  be  plowed  when  wet,  since  plow- 
ing under  such  circumstances  injures  the 
physical  condition  of  the  soil  to  an  ex- 
tent that  often  requires  years  to  correct. 
Plowing  should  always  be  done  when  the 
ground  is  in  what  is  called  a  friable  con- 
dition, that  is,  when  it  is  capable  of  fall- 
ing apart  as  the  furrow  is  turned  so  that 
there  are  no  air  spaces  below,  as  is  the 
case  when  the  ground  is  too  wet  or  when 
it  is  dry  and  cloddy. 


The  Seed  and  Boot  Beds 

The  seed  requires  a  uniformly  fine, 
firm,  moist  bed  in  order  to  produce  a  quick 
and  uniform  germination,  which  is 
especially  desirable  in  beet  culture.  The 
more  quickly  the  seeds  germinate,  the 
more  certain  is  a  good  stand,  which  is  the 
first  requirement  of  a  satisfactory  crop. 
The  plants  require  a  fine,  firm,  moist,  well- 
aerated  root  bed  in  order  to  make  a  satis- 
factory growth.  The  root  bed  must  be  fine 
and  firm  because  the  plants  must  be  held 
firmly  in  place  during  their  entire  period 
of  growth,  and  the  soil  particles  must  be 
closely  in  contact  with  the  feeding  root- 
lets. The  soil  must  be  moist  enough  to 
supply  the  plants  with  mineral  food  in 
solution  and  with  enough  water  to  pro- 
mote constant  and  rapid  growth. 

At  the  same  time  there  must  not  be  in 
the  soil  for  any  considerable  period  of 
time  so  much  water  that  a  free  inter- 
change of  soil  gases  can  not  take  place. 

If  the  ground  is  properly  plowed  in  the 
fall  when  its  physical  condition  is  right, 
the  root  bed  will  be  fine  and  free  from 
air  spaces.  The  winter  moisture  will  usu- 
ally pack  the  fall-plowed  ground,  so  that 
the  root  bed  will  be  firm.  In  the  absence 
of  natural  winter  rain  or  snow,  winter  ir- 
rigation should  be  practiced;  otherwise, 
two  of  the  most  important  objects  of  fall 
plowing  will  be  lost,  namely,  the  firming 
of  the  seed  and  root  beds  and  the  changes 
in  the  soil  due  to  freezing  and  thawing. 

If  the  ground  is  not  plowed  until  spring, 
the  seed  and  root  beds  must  be  artificially 
packed.  This  can  best  be  done  with  a  sub- 
surface packer,  which  should  follow  im- 
mediately behind  the  plow.  The  packer 
should  be  followed  immediately  by  the 
harrow,  in  order  to  form  the  necessary 
mulch  and  to  retain  the  moisture  in  the 
soil.  This  mulch  should  be  maintained 
until  planting  time,  when,  if  the  seed  bed 
is  not  sufficiently  firm,  the  roller  and  har- 
row should  be  used  until  the  proper  de- 
gree of  firmness  is  produced.  Due  regard 
should  be  given  to  the  condition  of  the 
soil  when  these  implements  are  used,  so 
that  the  flocculent  condition  of  the  soil 
is  not  destroyed.  The  ground  should  be 
so  firm  before  the  seed  is  put  into  it  that 
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even  the  hones'  feet  make  but  little  im- 
pression npon  it. 

Another  important  point  in  preparing 
the  ground  for  beets  is  to  see  that  it  is 
properly  leveled.  A  properly  leveled  field 
can  be  irrigated  much  more  quickly, 
and»  furthermore,  if  not  properly  leveled 
there  will  be  high  spots  where  the  beets 
suiter  from  lack  of  sufficient  moisture 
and  low  spots  where  the  plants  are  in- 
jured by  too  heavy  watering. 

Drainage 

At  first  thought,  drainage  in  an  ir- 
rigated section  of  the  country  might 
seem  unnecessary,  but  experience  has 
shown  that  under  certain  conditions  the 
constant  applications  of  water  cause  the 
soil  to  become  water-logged. 

There  are  two  general  systems  of  bt- 
tificial  drainage  that  may  be  used  for 
carrying  ofF  the  excess  of  water  or  for 
removing  the  excess  of  salts  from  the 
soil,  namely,  (1)  the  open  ditch  and  (2) 
the  blind  ditch  in  which  tile  or  a  similar 
conducting  channel  is  used  to  aid  the  flow 
of  the  water  through  the  ground.  The 
blind  ditch  is  most  often  used,  and  while 
its  initial  cost  is  somewhat  greater  than 
that  of  the  open  ditch  it  is  more  econ- 
omical in  the  end,  since  it  still  allows  the 
use  of  the  land  and  if  properly  construct- 
ed does  not  require  the  expenditure  of 
time  and  labor  necessitated  by  the  open 
ditch  to  keep  it  in  working  order. 

Irrigation 

The  proper  use  of  irrigating  water  is 
one  of  the  most  important  factors  in  the 
growing  of  sugar  beets  under  irrigation. 
The  time  and  method  of  application  and 
the  quantity  of  water  used  are  the  es- 
sential considerations  in  the  irrigation 
of  sugar  beets.  In  all  irrigated  sections 
there  Is  some  precipitation  in  the  form  of 
rain  or  snow,  although  this  precipitation 
is  uncertain  both  as  to  time  and  amount. 
However,  it  should  always  be  conserved 
and  utilized  to  the  fullest  extent  and  the 
irrigating  water  should  be  looked  upon 
as  an  insurance  to  carry  the  crop  over 
periods  of  drought.  It  is  usual  in  some 
localities  to  irrigate  beets  up;  that  is,  the 
seed  is  planted  in  dry  ground  and  the  field 
is  then  flooded  in  order  to  germinate  the 


seed.  This  is  a  poor  practice  and  should 
be  avoided  whenever  possible,  especial- 
ly in  fields  in  which  the  soil  has  a  tend- 
ency to  form  a  crust.  It  is  much  more 
satisfactory  to  irrigate  before  planting 
if  enough  natural  moisture  can  not  be  re- 
tained in  the  soil  to  produce  germina- 
tion. 

In  irrigating  before  germination  it  is 
generally  best  to  corrugate  the  land,  mak- 
ing the  corrugations  6  or  6  inches  deep 
and  about  20  inches  apart     The  water 
should  then  be  run  into  the  corrugatione 
until  the  ground  is  thoroughly  wet.    As 
soon  as  the  surface  of  the  ground  is  suf- 
ficiently dry  to  work  it  should  be  harrow- 
ed down  and  planted.    Whether  the  germ- 
ination   is    produced    by    the    moisture 
already  in  the  soil  or  whether  it  is  pro- 
duced  by   irrigation,   the   plants   should 
be  carried  just  as  long  as  possible  after 
they  are  up  before  they  are  watered.    The 
object  in  withholding  the  water  as  long 
as  possible  is  to  produce  long  roots,  since 
long  roots  are  essential  for  a  good  ton- 
nage. 

In  watering  beets  after  they  are  up  they 
should  never  be  fiooded,  but  should  be 
watered  in  furrows  between  the  rows. 
This  is  especially  important  while  the 
beets  are  small,  since  flooding  at  that 
time  is  likely  to  scald  the  beet  stems 
and  to  produce  a  crust  on  the  surface  of 
the  ground.  Usually  suitable  furrows 
between  the  beet  rows  can  be  made  by 
means  of  irrigating  shovels,  which  may 
be  attached  to  the  cultivator.  If  the  fur- 
rows made  in  this  manner  are  not  deep 
enough  and  smooth  enough  to  carry  the 
water  readily,  which  will  depend  upon 
the  slope  of  the  land  and  the  nature  of 
the  soil,  they  should  be  logged  out.  This 
can  be  done  by  running  the  corrugators 
behind  the  cultivator.  The  same  Imple- 
ment can  be  used  to  prepare  the  ground 
for  watering  before  planting  and  after 
the  beets  are  up. 

After  the  furrows  are  properly  prepared, 
the  water  should  be  allowed  to  run  slow- 
ly through  them,  so  that  they  will  not 
overflow  and  so  that  the  ground  will  be 
thoroughly  wet  down  and  the  water  seep 
out  to  the  beets.    After  each  watering  the 
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ground  should  be  cultivated  Just  as  soon 
as  the  surface  is  dry  enough  to  work. 
Tbe  mulch  produced  by  the  cultivator 
should  be  maintained  by  frequent  cultiva- 
tion in  order  to  hold  the  water  as  long  as 
possible. 

The  Quantity  of  water  that  should  be 
applied  in  order  to  produce  a  crop  of  beets 
can  not  be  stated  in  specific  terms,  since 
the  water  absorbing  and  retaining  ability 
of  different  soils  varies  and  the  rate  of 
evaporation  varies  both  in  different  locali- 
ties and  in  the  same  locality  under  the 
constantly  changing  atmospheric  condi- 
tions. The  plants  themselves  should  be 
the  index  as  to  the  quantity  of  water 
required.  So  long  as  the  beets  have  a  fresh 
appearance  and  a  bright-green  color  they 
are  not  suffering  for  lack  of  water,  and 
if  furrow  irrigation  is  practiced  there  is 
little  danger  of  giving  them  too  much 
water.  A  dark-green  color  of  the  beet 
leaves  usually  indicates  that  the  water 
supply  in  the  soil  is  running  low.  This 
Is  often  followed  by  a  wilting  of  the  beets 
and  a  consequent  retardation  in  growth. 
If  the  wilted  beets  fail  to  revive  during 
the  night,  practically  no  growth  can  take 
place  and  water  should  be  applied  im- 
mediately. 

Holding  the  Kolstnre 

By  nature  soils  vary  within  wide  limits 
as  to  their  water-holding  capacity.  BV>r 
example,  a  fine,  compact  soil  is  capable 
of  holding  more  moisture  than  a  coarse 
or  loose  soil. 

Humus  affords  a  good  medium  in  which 
the  soil  organisms  can  live  and  thrive 
and  liberate  plant  food,  but  they  can 
perform  their  functions  to  a  much  high- 
er degree  because  of  the  additional  moistr 
ure  which  the  soil  is  able  to  retain  on 
account  of  the  presence  of  the  humus.  If, 
then,  the  soil  has  been  supplied  with 
the  requisite  amount  of  humus  and  has 
been  plowed  uniformly  deep  at  the  right 
time,  much  has  been  done  toward  fur- 
nishing the  plants  with  the  moisture 
needed  for  plant  growth.  Special  atten- 
tion should  then  be  paid  to  keeping  the 
surface  of  the  soil  constantly  in  the  form 
of  a  mulch.  This  mulch  acts  as  a  blan- 
ket in  retarding  evaporation  from  the  soil 


below.  Everyone  is  familiar  with  the 
moist  appearance  of  the  ground  under 
a  layer  of  straw,  manure,  or  other  loose 
covering  as  compared  with  the  exposed 
surface  of  the  adjacent  ground. 

PlantlBg  the  Seed 

If  the  seed  bed  has  been  thoroughly 
prepared,  the  principal  factors  to  be  con- 
sidered in  connection  with  planting  the 
seed  are  the  time  and  depth  of  planting, 
the  quantity  of  seed  used,  and  the  dis- 
tance between  rows.  The  seed  should 
not  be  put  into  the  ground  until  the  soil 
is  warm  enough  to  produce  a  quick  germ- 
ination and  a  rapid  subsequent  growth. 
If  the  seed  lies  in  the  ground  when  the 
conditions  are  not  right  for  germination 
it  is  liable  to  rot,  and  even  if  it  does  not 
rot,  the  resulting  plants,  when  they  do 
finally  develop,  will  usually  be  weak  and 
unsatisfactory. 

The  desire  to  give  the  plants  every  ad- 
vantage of  a  long  season  often  leads  to  the 
mistake  of  planting  too  early.  Experience 
has  shown  that  almost  invariably  the 
plantings  that  are  made  later,  when  the 
temperature  conditions  for  germination 
and  growth  are  right,  give  the  best  re- 
sults in  tonnage  and  quality,  and  the  beets 
usually  mature  in  advance  of  the  earlier 
plantings.  On  the  other  hand,  the  plant- 
ing should  not  be  delayed  until  the  moist- 
ure has  escaped  from  the  seed  bed. 

The  seed  should  be  planted  Just  as  shal- 
low as  is  consistent  with  quick  and  uni- 
form germination.  The  depth  of  plant- 
ing will  vary,  therefore,  with  the  nature 
of  the  soil  and  the  condition  of  climate. 
The  seed  should  always  be  put  into  moist 
soil  and  the  soil  should  be  capable  of 
holding  its  moisture  long  enough  to  pro- 
duce germination.  It  is  questionable 
whether  it  is  ever  wise  to  plant  more  than 
IH  inches  deep,  for  the  reason  that  the 
beet  seed  proper  is  comparatively  small 
and  the  young  plant  must  be  able  to  get 
through  to  the  light  by  using  the  reserve 
plant  food  in  the  seed. 

As  an  aid  in  holding  the  moisture  in  the 
soil,  the  drill  should  be  provided  with 
press  wheels,  which  exert  a  firm,  even 
pressure  upon  the  soil  directly  over  the 
drill  row.    Furthermore,  a  firm  soil  acts 
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like  a  lamp  wick  and  draws  the  moisture 
up  from  below. 

Plant  all  the  seed  at  a  uniform  depth. 
The  importance  of  this  will  be  apparent 
when  we  consider  the  operation  of  thin- 
ning the  beets.  Only  two  conditions  are 
necessary  in  order  to  plant  at  a  uniform 
depth.  First,  the  surface  of  the  ground 
must  be  smooth  and  firm,  and,  second,  the 
drill  shoes  must  each  stand  on  the  same 
level. 

In  order  to  get  a  good  stand  of  beets, 
which  is  the  first  requisite  of  a  satis- 
factory crop,  plenty  of  seed  must  be  used, 
so  there  will  be  no  gaps  or  spaces  of  any 
considerable  distance  where  there  are  no 
beets.  Usually  from  15  to  20  pounds 
of  seed  per  acre  will  be  sufficient  to  ac- 
complish this  result  If  a  large  number 
of  seeds  germinate  at  the  same  time,  each 
plantlet  will  help  others  to  get  through 
to  the  light;  hence  the  importance  of 
plenty  of  seed  in  a  well-prepared  seed  bed. 

Experience  has  determined  that  in  gen- 
eral the  most  satisfactory  distance  be- 
tween rows  is  from  18  to  22  inches.  It 
is  evident  that  very  fertile  soil  capable  of 
holding  an  abundance  of  moisture  will 
yield  better  results  with  narrow  rows 
than  will  a  less  fertile  soil  with  a  lower 
water-holding  capacity. 

Spacing  and  Thinning 

As  already  indicated,  the  present 
method  of  planting  beet  seed  is  in  solid 
rows  instead  of  in  hills,  in  order  to  obtain 
a  more  uniform  and  nearly  perfect  stand 
of  beets.  Having  secured  a  good  germina- 
tion it  next  becomes  important  to  thin 
the  beets  down  to  one  in  a  place  at  suit- 
able distances  apart  In  the  row  to  produce 
a  good  crop.  The  first  step  in  reducing 
the  beets  to  one  in  a  place  is  that  of 
spacing  the  beets,  which  is  usually  done 
with  a  hand  hoe  used  at  right  angles  to  the 
row.  In  this  manner  a  large  number 
of  the  plants  are  cut  out  and  the  remain- 
ing beets  are  left  in  small  tufts  at  inter- 
vals of  8  to  12  inches  in  the  row.  In  per- 
forming this  operation  the  hoe  should  be 
struck  just  deep  enough  so  that  the  beets 
cut  off  will  not  grow  again  and  so  that 
all  weeds  that  may  have  started  in  the 
row  will  be  destroyed. 


Several  machines  have  been  devised  for 
spacing  beets,  but  they  have  not  come 
into  general  use. 

As  soon  as  the  beets  have  been  spaced, 
the  tufts  should  be  thinned  to  one  in.  a 
place.  This  work  must  be  done  with  tbe 
hands,  since  the  beet  plants  stand  so  close 
together  that  no  machine  has  been  de- 
vised that  is  capable  of  doing  the  work 
satisfactorily.  It  is  seldom  the  case  that 
two  beets  left  in  the  same  tuft  will  pro- 
duce the  same  weight  of  beet  roots  that 
would  have  been  produced  by  either  of 
the  beets  alone. 

The  beets  should  be  spaced  and  thinned 
Just  as  soon  as  possible  after  they  are 
up.  This  can  usually  be  done  when  the 
plants  have  from  4  to  6  leaves. 

Cnltivating 

There  are  three  principal  objects  to  be 
accomplished  by  the  use  of  the  cultivator; 
namely,  the  destruction  of  weeds,  the  re- 
tention of  moisture,  and  the  interchange 
of  gases  in  the  soil.  The  purpose  for 
which  the  cultivator  is  operated  should 
be  kept  in  mind,  and  the  cultivator 
should  be  fitted  with  attachments  accord- 
ingly. In  using  the  weeders  care  should 
be  taken  that  they  do  not  form  a  crust 
just  below  the  mulch  produced  by  the 
weeder  blades.  This  may  be  avoided 
by  attaching  calf-tongues  Just  back  of  the 
weeder  and  so  setting  them  that  the 
points  operate  a  little  deeper  than  the 
weeder  blades. 

Some  growers  are  partial  to  the  disks 
when  the  beets  are  small.  These  are 
useful  if  the  main  object  is  the  forma- 
tion of  a  mulch  or  if  a  light  crust  has 
formed  which  it  is  desired  to  break  and 
at  the  same  time  to  form  a  mulch.  The 
disks,  if  properly  set,  prevent  the  dirt 
from  being  thrown  over  the  young  beets, 
which  is  a  point  that  should  be  strong- 
ly emphasized  at  every  cultivation,  re- 
gardless of  the  kind  of  attachments  used. 
The  objection  to  the  disk  is  that  it  leaves 
a  furrow  on  either  side  of  the  beet  row, 
and  consequently  the  plants  stand  on  a 
ridge,  which  is  inclined  to  dry  out.  To 
avoid  this  condition  a  bull-tongue  should 
be  attached  back  of  each  of  the  disks  and 
so  adjusted  that  the  furrows  formed  by 
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the  disks  are  filled  in  with  the  loose  dirt, 
so  that  the  surface  of  the  ground  is 
level. 

While  the  beets  are  small  it  is  safe 
to  cultivate  fairly  deep  and  quite  close  to 
the  plants.  The  depth  to  which  the 
ground  is  stirred  when  the  beets  are 
small  should  never  be  as  great  as  the 
depth  to  which  the  roots  have  pene- 
trated and  never  need  exceed  from  3  to  4 
inches  in  order  to  accomplish  the  ob- 
ject of  the  cultivation.  As  the  beets  get 
older  it  is  usually  advisable  to  set  the 
cultivator  so  that  it  does  not  work  so 
deep  or  so  close  to  the  beets,  for  the  rea- 
son that  the  feeding  roots  must  not  be 
disturbed.  The  manner  in  which  the 
beets  are  handled  while  small,  especially 
with  reference  to  the  soil  moisture,  will 
govern  to  a  great  extent  the  position  of 
the  feeding  roots.  If  the  ground  is  kept 
rather  moist  near  the  surface  the  feeding 
roots  will  develop  near  the  surface  and 
great  injury  may  be  done  by  the  later 
cultivation.  This  emphasizes  the  import- 
ance of  withholding  the  water  from  the 
young  beets  as  long  as  possible,  so  that 
the  main  root  will  be  long  and  the  feed- 
ing roots  formed  well  down  on  the  main 
root.  If  this  is  done  a  deeper  mulch  and 
one  that  extends  closer  to  the  beets  can 
be  maintained  without  injury  to  the 
plants.  This  wili  be  very  helpful  in  re- 
taining the  moisture  in  the  root  bed  and 
also  in  maintaining  a  free  circulation  of 
gases  in  the  soil. 

Before  cultivating  it  is  always  advis- 
able to  examine  the  plants  with  reference 
to  the  length  of  the  taproots  and  the  lo- 
cation and  length  of  the  feeding  ones. 

Hoeing 

Beets  receive  their  first  and  in  many 
cases  their  only  real  hoeing  at  the  time 
they  are  thinned.  At  this  time  the  ground 
is  or  should  be  thoroughly  stirred  around 
each  beet.  The  hoeing  should  be  deep 
enough  to  destroy  all  weeds  in  the  beet 
rows  and  to  form  a  continuous  mulch 
around  and  between  the  beets.  Unfor- 
tunately, in  practically  all  sugar  beet 
localities  all  hoeing  after  the  beets  are 
thinned  consists  simply  in  cutting  out 
the  weeds  in  the  beet  rows.    The  conse- 


quence is  that  the  ground  in  the  beet 
rows  is  not  stirred  from  the  time  the 
beets  are  thinned  until  they  are  harvest- 
ed except  at  the  points  where  weeds  ap- 
pear. This  permits  the  formation  of  a 
crust,  in  many  cases  the  entire  length  of 
the  beet  rows,  through  which  an  enor- 
mous amount  of  soil  moisture  escapes. 

The  destruction  of  weeds  is  of  vital  im- 
portance, since  if  allowed  to  grow  they 
rob  the  soil  of  both  moisture  and  plant 
food,  but  the  stirring  of  the  ground  be- 
tween the  beets  in  the  row  should  not  be 
overlooked. 

Harvesting 

The  proper  time  for  harvesting  the 
beets  is  usually  determined  by  certain 
tests  which  show  the  sugar  condition  and 
purity  of  the  juice  in  the  roots.  Each 
sugar  company  has  its  standard  for  these 
factors  of  quality,  and  until  the  roots 
measure  up  to  this  standard  they  are 
not  considered  sufilclently  mature  to  be 
harvested  profitably.  Harvesting  beets 
consists  of  several  distinct  operations; 
i.  e.,  lifting,  pulling,  topping,  piling,  and 
hauling. 

Lifting  the  beets  consists  in  loosening 
them  so  that  they  can  be  easily  pulled. 
Two  forms  of  lifters  are  in  general  use. 
One  is  a  double-pointed  implement  so 
constructed  that  one  point  passes  along 
on  either  side  of  the  beets  and  at  a  suit- 
able distance  from  the  surface  so  that 
the  beets  are  slightly  raised  but  of  the 
ground.  The  other  is  a  single-pointed  im- 
plement somewhat  resembling  a  subsoil 
plow.  This  passes  along  on  one  side  of 
the  beet  row  and  loosens  the  dirt  so  that 
the  beets  are  easily  pulled  and  is  called 
a  side  lifter.  The  side  lifter  usually  has 
a  lighter  draft  than  the  double-pointed 
implement.  Aside  from  the  draft,  the 
important  points  are  that  all  the  beets 
be  loosened  and  that  as  few  roots  as  pos- 
sible be  broken.  Both  of  these  factors 
are  often  a  matter  of  good  driving.  Af- 
ter the  beets  have  been  loosened  they 
are  pulled  and  thrown  in  piles  or  rows. 
The  number  of  beet  rows  used  in  making 
one  row  of  piles,  usually  consists  of  from 
16  to  24  rows  of  beets. 
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After  the  beets  have  been  palled  they 
are  topped.  This  consists  in  cutting  off 
each  beet  at  the  line  of  the  lowest  leaf 
scar,  which  is  usually  done  by  one  stroke 
of  a  heavy  knife.  The  object  in  topping 
the  beets  is  to  remove  the  leaves,  which 
contain  but  a  small  amount  of  sugar,  and 
to  remove  the  crown  or  upper  part  of 
the  beet,  which  contains  a  large  percent- 
age of  the  mineral  matter  taken  up  from 
the  soil.  The  mineral  matter  prevents 
a  given  amount  of  sugar  from  crystal- 
lizing and  for  this  reason  should  not 
be  allowed  to  get  into  the  Juices  in  the 
mill.  When  the  beets  are  topped  the 
roots  are  thrown  into  piles,  from  which 
they  are  loaded  on  wagons  by  means  of 
specially  constructed  forks;  that  is,  the 
fork  tines  have  knobs  on  the  ends  to 
prevent  the  tines  from  puncturing  the 
roots.  Before  the  beets  are  topped  the 
ground  where  they  are  to  be  piled  should 
be  freed  from  clods  and  refuse  material, 
so  that  nothing  but  clean  beets  will  be 
forked  to  the  wagons.  If  the  beets  can 
not  be  hauled  immediately  after  topping 
they  should  be  covered  to  prevent  evapo- 
ration or  freezing.  If  the  weather  is  not 
cold  enough  to  freeze  the  beets  it  is 
usually  sufDlcient  to  cover  the  piles  with 
the  beet  tops,  but  if  there  is  danger  of 
freezing  a  sufficient  quantity  of  earth 
should  be  thrown  over  the  piles  to  pre- 
vent the  roots  from  becoming  frosted. 
When  the  beets  are  delivered  to  the 
sugar  mill  or  loading  station,  they  are 
tared.  The  tare  consists  of  two  parts, 
the  dirt  tare  and  the  crown  tare.  The 
dirt  tare  is  the  percentage  of  dirt  that 
clings  to  the  roots  when  loaded  and  the 
crown  tare  consists  of  the  percentage  of 
crown  left  on  the  roots,  due  to  Improper 
topping. 

Crop  Rotation 

Every  farm  should  have  a  well-defined 
system  of  crop  rotation.  The  object  of 
crop  rotation,  if  properly  arranged,  is 
twofold.  Each  crop  should  leave  the 
ground  in  better  condition  for  the  next 
crop  than  it  was  before,  and  each  crop 
should  prevent  the  propagation  and  de- 
velopment of  plant  pests.  The  fallacy 
that  sugar  beets  injure  the  soil  has  not 


only  been  exploded,  but  Just  the  reverse 
has  been  found  to  be  the  fact  It  is  trae 
that  sugar  beets  take  out  of  the  soil  the 
same  elements  that  are  removed  by  other 
crops,  but  in  slightly  different  propor- 
tions. But,  as  has  been  stated,  a  larse 
part  of  these  mineral  elements  is  in  the 
top,  which,  if  properly  handled,  will  be 
returned  to  the  soil  in  the  form  of  ma- 
nure, so  that  in  the  end  but  little  plant 
food  is  removed  from  the  soil  by  the 
beet  crop.  Furthermore,  the  beet  crop 
leaves  the  soil  in  good  tilth  for  the  next 
crop.  Experience  in  all  sugar  beet  coun- 
tries has  demonstrated  the  fact  that 
larger  crops  of  grain  can  be  grown  after 
beets  than  after  any  other  crop  so  far  as 
known.  This  seems  to  be  due  to  the  ex- 
cellent condition  in  which  the  soil  is  left 
by  the  beet  crop  and  to  the  depth  of  the 
root  bed  occupied  by  the  beet  roots.  It 
is  not  apparent  that  sugar  beets  add  any 
fertilizing  material  to  the  soil,  but  the 
fibrous  roots  that  are  left  in  the  ground 
when  the  beets  are  harvested  improve  its 
physical  condition. 

If  sugar  beets  are  to  be  one  of  the 
crops  in  the  rotation  system,  the  crop 
precedihg  the  beets  should  be  of  such  a 
nature  that  it  can  be  harvested  in  time 
to  plow  the  ground  for  beets  in  the  fall. 
One  of  the  crops  in  the  system  should  be 
a  legume,  such  as  alfalfa,  peas,  beans,  etc. 
These  are  nitrogen-storing  crops,  and  if 
the  soil  is  deficient  in  humus,  as  is  the 
case  in  most  of  the  irrigated  sections,  a 
green  crop  should  be  plowed  under.  Not 
more  than  two  sugar  beet  crops  should  be 
grown  in  succession  on  the  same  field, 
chiefly  for  the  reason  that  a  continual 
cropping  with  sugar  beets  tends  to  pro- 
mote the  development  of  serious  pests, 
such  as  leaf  spot,  root  rot,  and  insects. 
It  Is  true  that  more  than  two  crops  of 
beets  may  sometimes  be  grown  in  suc- 
cession, but  it  is  a  dangerous  practice 
and  should  be  avoided. 

Fertilizers 

As  a  rule,  the  soils  in  the  irrigated 
sections  of  the  country  are  rich — ^that  is, 
they  contain  in  abundance  the  mineral 
elements  necessary  for  plant  growth;  but 
in  many  cases  these  mineral  elements  are 
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not  soluble.  Under  such  circumstances 
the  soils,  while  rich,  are  not  fertile.  If 
one  or  more  of  the  required  elements  is 
lacking  or  is  not  present  in  the  soil  in 
sufficient  quantity  to  produce  a  normal 
plant  growth,  it  is  clear  that  such  ele- 
ment or  elements  should  be  added  in  an 
available  form.  If,  however,  the  neces- 
sary plant  foods  are  all  present  in  the 
soil  but  some  of  them  are  not  soluble,  the 
problem  is  entirely  different  and  consists 
in  so  treating  the  soil  that  all  the  ele- 
ments are  reduced  to  soluble  forms.  Fre- 
quently the  fertility  of  a  soil  may  be  in- 
creased by  giving  it  proper  tillage  at  the 
right  time  without  the  addition  of  any 
material. 

The  vegetable  fertilizers  in  common  use 
are  stable  manure  and  green  crops.  The 
principal  function  of  the  vegetable  fertil- 
izer is  to  so  improve  the  physical  condi- 
tion of  the  soil  that  the  elements  already 
in  the  soil  are  rendered  soluble  and  there- 
fore available  for  the  plant  Nearly  all 
irrigated  soils  are  deficient  in  humus,  and 
for  this  reason  it  is  important  to  make 
use  of  the  greatest  possible  amount  of 
stable  manure. 

As  a  rule,  the  amount  of  stable  manure 
produced  upon  most  farms  is  insufficient 
to  supply  the  required  quantity  of  humus 
to  irrigated  soils.  For  this  reason  the 
stable  manure  should  be  supplemented  by 
plowing  under  green  crops.  If  the  sup- 
ply of  nitrogen  in  the  soil  as  well  as  the 
supply  of  humus  is  deficient,  nitrogen- 
storing  plants,  such  as  alfalfa,  clover, 
peas,  beans,  etc.,  should  be  used  as  a 
green  fertilizer.  If  the  humus  only  is 
deficient,  such  crops  as  rape,  rye,  sorg- 
hum, etc.,  may  be  used.  A  soil  which  Is 
deficient  in  one  or  more  of  the  mineral 
elements  will  not  respond  to  the  fullest 
extent  to  the  addition  of  mineral  fertil- 
izer unless  there  is  a  sufficient  amount  of 
humus  present  to  put  the  soil  in  good 
physical  condition.  Therefore,  the  phys- 
ical condition  as  well  as  the  chemical 
composition  should  be  carefully  consid- 
ered in  the  effort  to  increase  the  fertility 

of  soils. 

LiTe  Stock 

One  of  the  most  important  adjuncts 
of   a    farm    on    which    sugar   beets    are 


grown  is  live  stock,  especially  dairy  cows. 
It  is  doubtful  whether  any  sugar  beet 
territory  can  build  up  a  permanent  agri- 
culture unless  considerable  attention  is 
given  to  the  production  of  live  stock. 
Not  only  will  the  live  stock,  if  properly 
handled,  produce  an  important  part  of  the 
farm  income,  but  they  are  very  essential 
in  the  matter  of  soil  improvement,  which 
is  brought  about  through  the  proper  use 
of  the. barnyard  manure.  The  keeping  of 
live  stock  enables  the  beet  grower  to 
make  the  best  possible  use  of  the  beet 
tops.  This  feed,  in  connection  with 
roughage  which  is  easily  produced,  keeps 
the  live  stock  in  good  condition  and  en- 
ables the  farmer  to  return  the  mineral 
elements  in  the  tops  to  the  soil  and  at 
the  same  time  to  increase  the  supply  of 
soil  humus. 

Sheep  as  well  as  cattle  thrive  on  beet 
tops,  but  it  is  wise  to  feed  them  sparingly 
at  first  and  to  increase  the  allowance  as 
the  stock  become  more  accustomed  to  this 
feed.  The  practice  in  some  localities  of 
pasturing  the  tops  after  the  beet  roots 
have  been  hauled  from  the  field  has  the 
advantage  that  it  saves  the  time  and 
labor  of  hauling  them,  but  it  is  more  or 
less  wasteful.  Furthermore,  the  ground 
is  often  injured  by  the  trampling  of  the 
stock,  so  that  altogether  the  most  satis- 
factory plan  is  to  gather  and  haul  the 
tops  to  the  feed  yard,  where  they  should 
be  fed  in  properly  constructed  racks  to 
avoid  waste. 

By-Prodocts 

The  by-products  of  the  beet  field  and 
sugar  mill  that  are  of  special  importance 
to  the  farmer  are  the  beet  tops,  the  pulp, 
and  the  waste  lime.  Many  farmers  sell 
the  tops  for  a  cash  price  ranging  from 
$2.50  to  $5  per  acre.  In  this  case  the 
beet  grower  is  the  loser,  for  two  reasons. 
In  the  first  place,  the  tops  are  of  greater 
value  to  him  as  a  stock  food;  and,  in  the 
second  place,  if  he  allows  the  tops  to 
leave  his  farm  he  loses  their  manurial 
value. 

The  most  economical  way  to  handle  the 
tops  is  to  gather  them  into  piles  soon 
after  they  wilt  and  before  they  become 
thoroughly  dried.     However,  If  any  dis- 
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ease,  especially  leaf  spot  or  crown  rot,  is 
noticeable  on  the  beet  leaves  and  crowns, 
the  manure  should  be  used  only  on 
ground  that  is  not  to  be  put  into  beets 
for  two  or  more  years;  or,  better,  the 
freshly  wilted  beet  tops  should  be  put 
into  the  silo,  preferably  mixed  with  cut 
straw  or  com  stover.  Leaf  spot  pores 
are  all  killed  in  the  silo. 

Beet  pulp  is  likewise  an  excellent  stock 
food.  This  by-product  is  the  refuse  that 
remains  after  the  beet  roots  have  been 
sliced  and  the  sugar  extracted.  As  a 
stock  food  it  may  be  used  either  as  green 
pulp — ^that  is.  Just  as  it  comes  from  the 
mill — or  it  may  be  dried.  The  composi- 
tion of  the  dried  pulp  as  guaranteed  by 
one  of  the  large  dealers  is  as  follows: 
Protein,  not  under  eight  per  cent;  fat, 
not  under  one-half  of  one  per  cent;  sugar 
and  starch,  not  under  four  per  cent; 
fiber,  not  over  20  per  cent;  extract  (carbo- 
hydrates), not  under  58  per  cent.  Total 
carbohydrates,  including  fiber,  not  under 
76  per  cent;  ashes,  two  and  one-half  per 
cent.  While  the  pulp,  either  green  or 
dried,  is  an  excellent  stock  food  it  is  not 
a  balanced  ration  and  should  therefore 
be  fed  with  other  protein  material. 

Waste  lime  is  a  by-product  of  the  sugar 
mill  which,  under  certain  conditions,  is 
of  considerable  value  to  the  farmer  in 
correcting  the  acid  condition  of  the  soil. 
It  is  well  known  that  a  soil  should  be 
neutral  or  slightly  alkaline  in  order  to 
produce  the  best  results.  Ordinarily,  an 
application  of  from  500  to  2,000  pounds 
of  waste  lime  per  acre  will  correct  the 
acidity  and  otherwise  improve  the  soil. 


Smnmary 

Sugar  beet  soil  should  be  selected  with 
reference  to  its  fertility,  its  physical  con- 
dition, its  previous  cropping,  and  its  abil- 
ity to  be  properly  drained  and  irrigated. 

The  ground  should  be  plowed  to  a  good 
depth  in  the  fall  and  every  effort  made 
to  retain  the  moisture  in  the  soil  from 
the  time  the  previous  crop  was  harvested 
until  the  beet  crop  is  laid  by. 

The  seed  and  root  beds  should  be  so 
prepared  that  they  will  be  fine,  firm, 
moist,  and  well  aerated,  with  a  sufficiently 
lumpy  mulch  on  the  surface  to  prevent 
blowing. 

Beet  ground  should  never  be  flooded 
after  the  seed  is  planted. 

The  soil  should  be  well  supplied  with 
humus. 

Beet  seed  should  be  planted  in  moist 
soil,  but  not  more  than  one  and  one-half 
inches  deep. 

Beets  should  be  spaced  and  thinned 
just  as  soon  as  they  are  large  enough  to 
handle. 

Beets  should  be  cultivated  and  hoed 
often  enough  to  destroy  all  weeds  and 
to  keep  the  entire  surface  of  the  ground 
covered  with  a  mulch. 

Beets  should  always  be  rotated  with 
other  crops  in  order  to  keep  the  soil  in 
good  tilth  and  free  from  pests. 

Live  stock,  especially  dairy  cows, 
should  always  be  found  on  beet  farms. 

The  by-products  of  the  sugar  beet  and 
of  the  sugar  mill  are  worthy  of  careful 
attention. 
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Beet-Sugar  Crop  In  the  United  States  for  the  Year  1911-12 


Factories 

Area 
harvested 

Yield 

Value 
per 
ton 

Beets 
worked 

Suc- 
rose 

Sugar 
manu- 
factured 

Recovery 

Loss 

of 
Beets 

Stote 

No 

Run 

Beets 

Suc- 
rose 

California. . . 
Colorado. . . 

Idaho 

Michigan. .. 

Utah 

Wisconsin. . . 
Other  States 

10 

14 
3 

17 
6 
4 

12 

Days 

98.5 

63.3 

91 
122 

96 
106 

83 

Acres 

99,545 
86,437 
17,052 
145,837 
33,950 
23,241 
67,815 

Short 
tons 
10.42 
11.07 
12.11 
9.90 
13.03 
11.02 
10.61 

Dol- 
lars 
5.54 
5.55 
5.02 
5.74 
4.81 
5.51 
5.48 

Short 
tons  ■ 

1,037,283 
957,142 
206,367 

1,443,856 
442,310 
256,124 
719,251 

Per 

cent 

18.95 

15.44 

16.65 

14.59 

15.98 

14.23 

15.16 

Short 
tons 

161,300 

124,800 
26,730 

125,500 
57,280 
23,640 
80,250 

Per 

cent 

15.55 

13.04 

12.95 

8.69 
12.95 

9.23 
11.16 

Per     Per 
cent    cent 
82.04  3.40 
81.22  2.40 
77.80  3.70 
59.55  5.90 
81.04  3.02 
64.86  5.00 
73.60  4.00 

Total  or 
average. . . 

66 

94+ 

473,877 

10.6^ 

5.50 

5,062,333 

15.89 

599,500 

11.84 

73.92 

4.05 

Compiled  In  the  oiDce  of  Cotton  and  Truck  Disease  and  Sagar-Plant  Investigations,  Bnrean 
of  Plant  Industry. 

Sugar  Beets  In  Europe 

The  following  table  gives  the  area  and  production  of  sugar  beets  in  European 
countries  in  1912  and  1911,  according  to  a  report  of  the  International  Institute  of 
Agriculture: 

Area  and  production  of  sugar  beets  in  specified  countries,  1912-11. 


Country 


Prussia 

Belgium 

Bulgaria 

Denmark 

Spain 

France 

Croatia  and  Slavonia. 

Italy 

Roumania 

Russia 

Sweden 


Area 


1912 


1911 


Acres 

Acres 

1,053,454 

865,559 

163,086 

150,237 

7,413 

7,331 

74,871 

61,528 

106,438 

82,121 

606,346 

600,280 

7,413 

7,413 

130,963 

131,260 

35,491 

33,613 

1,860,196 

1,923,758 

Production 


1912 


Tons(2,000  lbs. 
14,289,352 
2,094,370 
49,604 
886,729 
1,189,353 
7,037,204 
99,207 
1,818,795 
352,736 
14,523,444 
1,091,480 


1911 


Tons  (2,000  lbs.) 
6,609,550 
1,626,995 
68,343 
805,208 
964,463 
4,669,063 
66,138 
1,587,753 
289,962 
14,343,901 
905,124 


— Crop  Reporter,  January,  1913. 
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BEET  DISEASES 

Beet  Scab 

Thought  to  be  the  same  organism  as 
produces  the  potato  scab  and  affects  the 
roots  in  much  the  same  way. 

Rotation  of  crops  is  suggested. 

See  Bcdb  under  Potato. 

Crown  Bot 

Phoma  Betae 

Distributed  pretty  generally  through- 
out the  beet  growing  sections. 

CuBLY  Top.  See  Beet  Leaf  Hopper,  this 
section. 

Downy  Wldew 

Peronospora  schachtii 
Causes  a  stunting  of  the  inner  leaves. 
Occurs  during  the  rainy  season. 
Destroy  all  affected  plants. 

Leaf  Spot 

Oercoapora  heticola  Sacc. 

Produces  small  dead  spots  in  the  leaves 
followed  at  times  by  dying  of  the  leaves. 

Bordeaux  mixture  applied  at  intervals 
of  three  weeks. 

Boot  Knot 

Caused  by  the  Nematode  gall  worm. 

See  under  Potato, 

Boot  Bot 

Rhizoctonia  sp. 

Appears  in  the  young  plant  as  a  decay 
of  the  root.  Causes  the  root  to  fork  and 
become  misshapen. 

Crop  rotation,  or,  where  practicable,  soil 
disinfection  seem  the  best  remedies. 

Bust 

Uromyces  hetae 
Appears  as  a  red  rust  on  beet  leaves 
when  grown  in  the  rainy  season.     Not 
serious. 

BEET  PESTS 

Beet  Aphis,  Beet  Root  Aphis,  Cau- 
FOBNiA  Beet  Root  Aphis.  See  Aphids. 
See  also  Beet  Louse,  this  section. 

The  Beet  Army  Worm 

LapliygTna  exigua  Hubn. 

Family  Noctuidae 
Caradrina  exigua  Hubn. 

General  Appearance 

The  adult  moth  is  mottled  gray  with 
distinct  light  markings  on  the  fore  wings. 
It  is  about  one  inch  in  length,  with  a 
wing  expanse  of  one  and  one-half  inches. 


The  larvae  are   slender,   dark  green   in 
color  and  distinctly  striped. 

Life  History 

The  adult  moths  appear  during  the 
months  of  April  and  June  and  deposit 
eggs,  the  caterpillars  hatching  out  in  May 
and  the  last  of  June  and  becoming  moat 
abundant  in  August.  There  are  probably 
three  generations  a  year — ^the  first  and 
last  doing  the  least  amount  of  damage. 

Food  Plants 

The  favorite  food  of  the  caterpillars  is 
the  sugar  beet  and  it  bids  fair  to  become 
quite  a  serious  pest  to  that  crop.  Table 
beets,  com,  potatoes,  peas,  onions,  sun- 
flower, lambsquarters,  pigweed,  saltbush 
and  the  leaves  of  the  apple,  mallow,  wild 
tobacco,  plantain  and  wild  grasses  are 
also  attacked. 

Poison  mash  as  for  other  cut  worms. 

B.  O.  Essio 
Beet  Leal  Hopper 
Eutettix  tenella  Baker 

The  adult  is  a  small,  pale  -  yellowish- 
green  species.  When  fresh  or  when  flying 
this  leaf  hopper  appears  almost  white,  and 
for  this  reason  it  has  often  been  called 
the  "white  fly." 

The  eggs  are  white,  elongate,  slightly 
curved  and  tapering  at  one  end,  and  are 
thrust  into  the  leaf  stem. 

The  nymphs  are  very  active,  pale 
creamy  white  or  variously  colored  forms. 
The  conunonest  form  Is  pale  creamy  in 
color  with  a  brown  saddle  on  the  middle 
of  the  abdomen. 

The  distribution  seems  to  be  general 
over  the  West. 

The  condition  called  "curly-leaf"  or 
"blight"  accompanies  the  attack  of  these 
insects  and  its  severity  is  in  proportion 
to  their  numbers. 

Bemedy 

Spray  with  kerosene  emulsion  stock 
solution  one  to  five  parts  water,  using  a 
drag  to  turn  the  beet  leaves  up. 

Bureau  Entomology  Bulletin  66. 

Beet  Louse 

Pemphigus  hetae  Doane 

General  Appearance 

The  adult  wingless  lice  are  about  one- 
eighth  of  an  inch  long;  somewhat  round- 
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Pig.  1 


Beet  L«Bt  Hopper,     la.  Adult  of  B.  t< 


ed  or  elongated  In  bUbim;  whitish  oi;  pale 
yellow  In  color  wltb  a  large  tutt  of  white 
flocculence  coTertng  the  posterior  end  of 
the  bodj.  The  legs,  antennae,  and  spots 
on  the  top  of  the  head  are  brows.  The 
winged  lice  are  a  little  tai^er,  more  elon- 
gated and  much  darker  In  color.  The 
head,  antennae,  legs  and  thorax  are  black 
and  being  nsually  covered  with  a  fine, 
white  powder  appear  bluish-black;  ab- 
domen dark  green.  The  presence  of  this 
pest  Is  easil)'  told  by  the  white  floccu- 
lence which  corers  the  lice  as  well  as  sur- 
rounding Infested  areas  on  the  roots. 
Food  Planti 
Ab  this  Is  a  subterranean  aphid,  only 
the  roots  are  affected,  but  often  In  such 
a  way  as  to  ruin  portions  of  the  crop. 
Sugar  beeta  are  the  only  economic  plants 
attacked  to  any  Injurious  degree.  Wild 
yarrow,  dock,  knotweed  {Polvtfonum  avi- 
culare)    are  also  attacked. 

Kemedy 
Rotation. 

E.  0.  Eesra 
Blister  Beetle§ 
The  striped  blister  beetle  or  what  Is 
sometimes  called  the  old-fashioned  potato 
beetle,  frequently  attacks  the  beet.    They 
come  In  Immense  numbers  and  are  likely 
to  do  serious  Injury  before  their  presence 
IH    observed.      They    are    long,    slender 
beetlee    with    black    and    yellow    stripes. 
Apply  arsenate  of  lead  as  soon   as  the 
beetles  appear. 
Flea  Beetles.    See  Potato. 


I,  Nympb;  2.  Adult  of  E.  loUtita. 

HIniile  False  CUneli  Bmg 

Nysiut  tmauttatua  minutiu  Uhl. 

Family  Lygaeldae 

General  Appearance 

The  adults  are  very  small  grayish- 
brown  bugs,  about  one-Biiteenth  of  an 
Inch  long.  The  young  are  somewhat 
lighter  In  color,  having  reddish-brown 
abdomens  and  lacking  wings.  The  legs 
and  antenne  appear  very  long  and  are 
dark. 

Life  History 

The  eggs  are  deposited  In  the  spring 
and  early  summer  by  the  adults  which 
have  hibernated  during  the  winter.  The 
young  are  dull  gray  or  brownish-red,  and 
collect  In  great  numbers  upon  the  host 
plants.  The  life  cycle  Is  short,  there  be- 
ing many  succeBBlve  broods  each  year. 
Food  Plants 

The  Insect  Is  especially  destructive  to 
sugar  beets  grown  for  seed.  It  has  been 
collected  In  large  numbers  on  cultivated 
flowers. 

Control 

Soap  emulsions  and  tobacco  sprw  are 
excellent  remedies.  Py  roth  rum  Is  also 
recommended,  but  1b  too  expensive  for 
large  plantings. 

E.  O.  Essia 
Plant  Bug 
Lygut  prateniU,  etc. 

Flattened,  sucking  bug,  nearly  one-fourth 
inch  long  when  full  grown,  brownish  In 
color,  marked  with  yellow  and  black. 
Hibernates     under    grass    and    mbblsh. 
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Sucks  juices,  causing  plants  to  wither  and 
often  carries  disease  from  sick  plants  to 
others. 

Bum  all  rubbiJBh  in  spring  if  this  was 
omitted  in  fall.  Spray  young  bugs  with 
kerosene  emulsion  diluted  with  12  to  15 
parts  of  water.  Collect  old  bugs  by 
sweeping  plants  with  cheese  cloth  or  mus- 
lin net  when  insects  are  stupid  in  early 
morning  or  when  it  is  cold. 

H.  A.  GOSSABD, 
Wooster,   Obio 

Spinach  of  Beet  Leaf  Maogot.  See  un- 
der Spinach, 

Western  Army  Worm 

Ohorizagrotia  agrestia  Grote 

Family  Noctuidae 

General  Appearance 

The  adult  moth  is  about  one  inch  long 

and  dark  brown  with  gray  markings.  The 

caterpillars    or    army    worms    attain    a 

length  of  two  inches  and  vary  from  pale 

green  to  dark  brown. 

Life  History 

The  general  life  history  is  practically 
the  same  as  that  of  the  variegated  cut 
worm  {PeridroToa  margaritosa  var.  aauda 
Hubn.). 

Food  Plants 

This  is  a  rather  serious  yegetable  pest, 
attacking  beets,  cabbage,  horse-radish, 
radish,  mustard,  turnip,  peas,  tomatoes, 
potatoes,  onions,  celery,  rhubarb,  corn, 
grasses,  clover,  alfalfa  and  forest  and 
fruit  trees. 

Poisoned  bait,  composed  of  a  pound  of 
Paris  green  to  40  or  50  pounds  of  bran 
and  sweetened  either  with  cheap  sugar 
or  molasses  with  sufficient  water  added  to 
make  a  stiff  mash,  placed  in  the  infested 
areas,  will  kill  countless  numbers  of  the 


worms. 


E.  O.  Essio 


Beneficial  Insects 

The  California  State  Insectary  Propagat- 
ing and  Distributing  Bene- 
ficial Insects 

The  California  State  Insectary  is  a  de- 
partment of  the  state  commission  of  hor- 
ticulture, equipped  and  maintained  for  the 
purpose  of  reducing  the  cost  of  produc- 
tion   of    horticultural    and    agricultural 


products  through  the  control  of  injurious 
insect  pests. 

The  primary  object  of  this  institution 
is  to  import,  collect,  propagate  and  dis- 
tribute beneficial  insects  that  will  prey 
upon  insects  destructive  to  our  fruit,  vine 
and  grain  products.  Information  is  also 
disseminated  as  to  the  best  artificial 
means  of  control,  where  the  natural 
methods  are  not  available,  both  for  insect 
pests  and  plant  diseases. 

The  state  of  California  leads  the  hor- 
ticultural world  in  the  science  of  con- 
trolling destructive  insects  by  natural  and 
artificial  methods. 

The  main  purpose  of  this  article  is  to 
give  the  reading  public  a  general  idea  of 
the  various  methods  employed  by  the  Cal- 
ifornia State  Insectary,  in  propagating, 
collecting,  holding  in  cold  storage  and 
distributing  the  tons  of  live  beneficial  in- 
sects that  are  annually  distributed  free, 
upon  application,  express  or  postage  paid, 
to  resident  growers  of  California. 

This  great  practical  work  and  its  com- 
mercial application  had  its  inception  in 
California.  The  history  of  its  inaugura- 
tion is  so  well  known  and  understood 
that,  for  the  purpose  of  the  present  article, 
it  may  be  passed  with  the  brief  statement 
that,  early  in  the  horticultural  history  of 
the  state,  the  known  means  of  artificial 
control  or  eradication  proved  inadequate 
to  cope  with  the  invasion  of  a  very  serious 
insect  pest  of  citrus  and  other  trees, 
known  as  the  "cottony  cushion  scale" 
{Icerya  purchasi)  which  reduced  the 
citrus  output  from  8,000  cars  to  600  in  a 
single  year. 

The  idea  of  searching  the  world  for  a 
beneficial  Insect  that  would  prey  upon 
and  control  this  pest  originated  in  Cali- 
fornia. The  idea  was  put  into  practical 
operation  by  the  introduction  of  a  species 
of  Coccinellidae  (Ladybird  family)  from 
Australia,  known  as  Novius  (Vedalia) 
cardinalia,  with  the  result  that  the  then 
doomed  citrus  industry  of  California  was 
saved  and  the  same  pest  which  is  always 
present  In  limited  numbers,  was  commer- 
cially and  continually  controlled  all  these 
years  at  no  expense  to  the  grower,  except 
a  two-cent  stamp  on  the  letter  to  the  In- 
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Bftctarr  requesting  that  a  colony  of  Aus- 
tralian ladybirds  be  sent  to  him  to  check 
the  threatened  outbreak  of  the  pest. 

Encouraged  by  the  sacceaa  of  this  first 
undertaking,  the  work  has  been  success- 
full]'  prosecuted  for  many  years,  until  to- 
day California  has  the  largest  Insectary 
In  the  world  devoted  exclusively  to  the 
Introduction,  propagation  and  dissemina- 
tion of  beneflclal  Insects. 

By  careful  study  it  has  been  determined 
that,  in  a  majority  of  cases,  what  In  Gal- 
iromia  Is  termed  an  "Insect  peat"  Is 
usually  a  foreign  destructive  Insect  that 
has  been  accidentally  Introduced  Into  the 
state  without  Its  natural  insect  check 
(who  used  It  not  only  for  food  for  Itself, 
but  upon  which  to  feed  and  propagate 
its  yonng). 

The  introduced  species  Increases  enor- 
monsly  and  In  a  remarkably  short  time. 
by  sheer  force  of  numbers,  becomes  what 
we  term  "an  Insect  pest." 

From  the  above  statement  the  work  of 
the  state  Insectary  can  be  easily  under- 
stood. Its  first  duty  Is  to  locate  the  home 
of  the  natural  Insect  enemy,  which  is 
usually  the  country  from  which  the  pest 
was  introduced.  The  beneficial  form  is 
then  sent  to  the  Insectary,  either  through 
correspondence  with  some  foreign  ento- 
mologist or  by  sending  our  entomological 
explorer  direct  to  that  country. 

After  receipt  at  the  Insectary  several 
generations  most  be  bred  In  confinement 
la  order  to  segregate  the  secondary  and 
even  tertiary  forma  before  any  adults  of 
the  species  desired  may  be  liberated  In 
the  open. 


Big.  1.  Field  Aienti  wttb  SOO  PaotidB  ol 
Ladyblrde  Id  ucfcs  at  a  pack  train  BCation. 
Backs  are  ddIt  bait  ailed  to  allow  tbe  beetles 
to  move  Bllghtly  and  to  avoid  crusbinK  wh"< 

packed  on  tbe  m-'"      "' ' ■■ 

and  sacks  used  Ic 
on  tbe  fence. 


length   and  oval   In   shape.     The   color  pat- 
• —  is  very  pronounced  and  strlklnK,  beiM 
.^.1  ht.-i.      i_  .V.  . ...  pjj  uredomi- 


black. 

o(  an  ..„  ___ 

reddish  tides.      Ther 


!  In  the  males  then 
!  larrae  are  often  on 
long  and  li     ' 


■    trom    tbe 


e  often  covered  wItt 


scale. 


I    of    1 


1  little 


_-. f  Soviui  *„ .„.  ... 

the  same  color  and  laid  in  similar  places. 
Tbe    joimK   feed    uimn    the    turn    and    .Toune 

proliBcnesB  and  appetite  of  *  this  apeclM 
enables  It  to  do  what  no  other  predator  baa 
yet  done.  It  disappears  with  the  boat  and 
Is    conslantlj    being    sent    out    by    the    SUts 

I ..-_       Introduced    in   California    by    Al- 

It    feeds    entirely    uDon    the 

o(  tbe  cott-ny  cushion  scale 

■"-     -'■      beetle    " 


bert    Koebelt 


threatened    < 


deatruetlon    by   tl 

To  this  part  of  the  work  too  much  care 
cannot  be  given,  as  the  success  or  failure 
of  the  entire  undertaking  hinges  on  the 
careful  segregation  of  the  species  at  this 
point 

To  BuccesBfulIy  establish  an  Introduced 
species,  several  additional  Importations 
must  be  made  and  adults  liberated  as  In 
many  species  If  but  a  single  Introduction 
is  made,  In-breeding  after  a  remarkably 
few  geperatlons  will  not  only  dwarf  tha 
species  but  actually  stop  reproduction. 

Many  failures  to  establish  foreign  spe- 
cies during  the  past  Is  directly  traceable 
U>  this  very  Important  feature,  owing  to 
lack  of  sufficient  knowledge  on  the  part 
of  the  collector  who  has  been  content  with 
but  a  single  Introduction.  This  Is  espe- 
cially true  of  the  Cocclnellldae  (Lady- 
bird) family. 

We  find  then  the  main  essential  factors 
toward    successful    foreign    Introductions 


ENCYCLOPEDIA  OF  PRACTICAL  HORTICULTURE 


(□rlelDBl  dravliiK  by  BlrdnekoII).  —  .... 
■mall  Bpecles  belUK  not  lODRer  tbu  one' 
eighth  of  an  Incb :  the  malei  are  brlKht  red 
with  dark  marklnea;  tbe  femalra  red  wltti 
dark  heed,  protharai.  aDd  mariclDal  spot 
near  Ibe  middle  of  eacb  wIdr  cover.  The 
larvae  are  dark  red  and  about  one-fourth  of 


are  deposited  by  the  females  o 
of   the    host   and  _batcti   wlthli 


e  CKK  Mca 


—oeegaacai 

„._    feeding    upon     tbe     efttcs     and     Toui 

hatched    acaks.      It   waa    first    lotroduced    t 
■■■■■■■■  ■    ■        mtlnually   I    -" 


npoD  tbe  o 


a  canUnolit) , 


are,  Srat,  the  caretul  Ewgregation  of  all 
secondary  fonnB,  wbtcb  must  be  imme' 
dlately  destroyed  and  not  a.  single  In- 
dindua]  allowed  to  escape.  Packages  must 
be  opened  In  an  alr-tlght  room  or  tlgbt 
glass  case;  one  end  covered  with  a  black 
clotb  curtain  Into  vblcb  holes  are  cut. 
Tbe  package  Is  placed  inside  the  case,  tbe 
operator  puts  his  arms  through  the  holes 
In  tbe  curtain  and  thus  works  Inside  the 
case.  Second,  additional  Importations  to 
enable  cross-breeding  and  to  prevent  In- 
breeding, also  to  give  the  species  the  ad- 
vantage of  different  seasons  In  which  to 
become  established,  or,  In  case  the  first 
shipment  would  meet  with  disaster  upOQ 
being  liberated. 

Our  foreign  importations  are  shipped 
almost  entirely  when  they  are  In  the 
larval  (young)  or  pupal  (quiescent)  stage 
and  are  placed  in  cold  storage  during 
transit. 

The  Intricacies  of  cold  atoraging  Insect 
species  would  require  chapters  to  even 
begin  to  explain  the  various  processes  and, 
all  told.  It  is  a  subject  that  does  not  lend 


(Fsmll;  AKTomyildae].     ZieitopAoiuiJ  <OMva« 

Will.).     The    adults    of    this    verr    henpflrtal 


ceediuely  bid 
—  —  •'i    of   I 


o- win  (red  files 
"    The 


head  and  tborai  are  metallic  blue  and  the 
abdomen  brUbt  lii descent  ftreen,  Tbe  an- 
tennae are  black  :  leza  black  or  dark  brawn 
with  feet  llRht ;  wlnjn  Eraylsb  hyaline  with 
dark  brown  velQa.  The  tmm  are  depoalted 
by  the  females  in  the  egg  laca  of  the  cottony 
cushion  scale  and  the  youDK  mamrota  feed 
upon  the  egira  of  this  peat.  The  entire  life 
history  Is  passed  within  the  proteetlnc  aac 
of  tbe  boat,  the  adults  emerslntr  as  by 
magic  from  the  masses  d(  tbe  scale.  Thli 
By  la  practically  confined  to  the  cltms- 
Krowlnjt  sections  of  Southern  California  and 
Is  more  often  found  In  Los  Angelea.  Orange 
and  San  Dlesto  counties.  Wblle  It  Is  not  aa 
conslstpnt  and  reliable  In  Its  work  ddod  the 
cottony  cushion  scale  as  ace  the  ladybird 
beetles  (Noviiu  cardinalti  and  N.  KotbtlH) 
yet  Its  work  Is  often  phenomenal.  Certainly 
Its    resrlne    and    distribution    Is    well    worth 
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Black  Ladybird  Beetle  (RhixoMut  o«t- 
Er.).  Tbe  adalts  are  smaller  thao 
*     """  red   ladybird;    rather 


oval   In  shape 

S.?'"  wj'l'l'  (rtve  tbem  a  Kraylsh  appearance. 
The  abdomen  la  aalmon  colored.  The  yoone 
are  dark  brown  or  black  and  corered  wl3 
many  epinea  Tbe  egga  are  deposited  alugly 
or  a  few  at  a  place  amonE  tbe  etnr  mawea 
of  mealy  bURS.  under  tbe  bodies  of  the  black 
Bcale  or  Bmong  other  scale  Insects.  The 
of  the  host  are  so  (treat  that  the 
not  so  marked  as  In  tbe 
r  predators.  The  adnlta 
when  annoyed.  This 
—  Eoebele.  ea. 


actual  icood 


mported  h 


.,  of  black  scale  („„..- 
Bfl).  The  youDK  feed  npon  tbe  sns 
ack  scale,  mealy  bam,  hemisbbertcal 
i  other  similar  litaectl. 
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y  black  In  color,  Tbe  an 
are  placed  under  the  al 
ale.       They    are    aomew 


tbe  acale  thronjcb  clr 
Durpoae,  Tbe  adalt  11' 
It  doea  Tery  effective 
Id  eertatD  lectioDS. 
hemlipbcrlnl  scale. 


It  I 


I   tbe 


Date  In  Immense  quantities  in  certain  sec- 
tions of  tbe  state,  which  are  collected 
when  available,  held  In  a  state  of  artifi- 
cial hibernation  by  tbe  aid  ol  cold  storage, 
later  to  be  Judiciously  distributed  into 
new  sections,  where  tbey  will  thrive  and 
perform  wonderful  service  In  destroying 
destructive  forms  which  are  present. 

The  most  prominent  among  these  which 
we  will  use  to  Illustrate  this  work  is  a 
native  species  of  Cocclnellidae  (Ladybird) 
known  scientifically  as  Hippodamia  con- 
vergent. This  phase  of  tbe  work  bas  been 
set  forth  by  the  writer  In  Vol.  Ill  of  The 
Monthly  Bulletin,  published  by  the  state 
commission  of  horticulture,  of  which  the 
writer  Is  assistant  editor,  and  from  which 
the  following  Is  a  portion: 

Throughout  CaliFornla  the  (act  Is  quite 
well  known  that  the  State  Insectary  dis- 
tributes, each  year,  several  tons  of  coc- 
clnellids  of  the  species  Hippodamia  con- 
vergent, commonly  known  as  ladybirds,  to 
growers  of  cantaloupes,,  prunes,  apples, 
peara.  vegetables,  seeds  and  garden  truck, 
for  the  destruction  of  aphid  species. 

Our  growers  know  that  It  is  only  neces- 
sary to  make  application  to  the  superin- 
tendent of  the  Insectary.  for  colonies  of 
these  beneficial  Insects,  stating  the  nature 
and  acreage  of  the  crop  grown,  to  receive, 
at  the  proper  time,  a  consignment  of 
30,000  for  each  ten  acres,  by  express, 
charges  paid,  and  with  a  free  return  on 
tbe  shipping  crates. 

This  new  and  very  remarkable  form  of 
enterprise  has  proven  a  great  practical 
success,  the  ladybirds  being  used  to  de- 
stroy aphlds  or  plant  lice  that  attack  the 


Itself  readily  to  explanation  but  is  a  case 
of  knowing  "when  to"  and  "when  not  to," 
as  each  species  requires  different  care, 
treatment  and  temperature. 

At  the  Insectary  we  propagate  on  vari- 
ous host  plants,  the  destructive  forms 
upon  which  we  feed  the  beneficial  forms 
that  Iat«r  on  are  distributed  to  the  or- 
chards. 

Tbe  several  pictures  accompanying  this 
article  will  give  the  reader  an  Idea  of  the 
r  In  which  this  work  Is  carried  on. 


Still  another  very  interesting  phase  of 
tbe  work  is  tbe  conservation  and  dis- 
tribution of  native  species  of  beneficial 
Insects. 

Many  native  species  propagate  or  hyber- 


rtK.  T,  Wells  Fargo  Bznresa  taktiiK  a  load 
of  Ladybird!  from  the  Inaectary  for  deliver; 
to  the  rmlt  growera  over  the  atate.  Beveral 
:   taken   durlDg  tbe   ablpplDg 
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above-mentloDed  crops.  This  line  of  work 
had  Its  origin  at  the  Calirornla  State  In- 
sectaiy,  tOEether  with  the  process  ot 
hlbernatlns  this  and  various  other  species 
In  enormous  quantities  in  artificial  cold 
storage. 

Experiments  have  been  conducted  along 
this  line  at  the  Insectary,  whereby  the 
Hippodamta  convergena  has  been  success- 
fully kept  In  hibernation  In  cold  storage, 
without  Impairing  the  vitality  of  the  spe- 
cies for  seven  months  and  14  days. 

This  particular  line  of  work  was  In- 
augurated through  practical  necessity,  ow- 
ing to  the  fact  that  the  chief  obstacle  to 
the  raising  of  cantaloupes  In  California, 
especially  In  Imperial  valley,  has  been  the 
attack  of  the  melon  aphis  (Aphia  gotty- 
pii),  often  ruining  whole  fields  In  three 
or  four  days,  and  no  mechanical  or  other 
means  of  fighting  them  had  been  found 
effective;  Indeed,  It  was  only  possible  to 
get  rtd  of  them  by  destroying  the  Infested 

The  use  of  ladybirds  for  Uie  destruction 
of  aphlds  has  gradually  spread  from  their 


originally  appointed  work,  until  now  the 
Insectary  ships  crates  upon  crates  to  prac- 
tically every  county  In  the  state  of  Cali- 
fornia, and  to  growers  of  almost  every 
horticultural  product  subject  to  the  attack 
of  aphid  species,  evqn  Including  city  (or- 
namental) street  trees  and  home  gardens. 

Tbe  particular  coccinelllds  (Hippodania 
convergens)  used  in  fighting  aphid  infest- 
ations are  a  species  native  to  California; 
They  are  of  a  predatory  habit,  and  their 
special  prey  and  chosen  food  are  the 
aphlds,  upon  which  they  feed  both  In  the 
larval  and  adult  stages. 

The  best  results  are  obtained  by  placing 
colonies  In  the  Infested  fields  or  orchards 
at.  or  Just  before,  tbe  first  appearance  of 
the  aphlds;  the  object  being  to  prevent 
the  Increase  ot  these  destructive  Insects. 

Again,  the  female  cocclnellld,  If  tbe 
natural  food  Is  scarce  In  an  orchard  or 
field.  Is  thus  forced  to  search  diligently 


for  aphlds,  and  will  distribute  her  eggs 
la  proportion  to  the  number  of  aphlds 
present;  whereas,  if  the  colonies  were  not 
placed  until  after  the  aphlds  had  l>ecome 
abundant,  she  would  deposit  practically 
all  her  eggs  In  the  same  place.  The  same 
rule  will  apply  to  practically  all  cultivated 
crops,  and  therefore  it  Is  Important  that 
applicants  for  colonies  ot  this  particular 
species  should  place  their  order  early,  and 
again  notify  the  Insectary  when  the  very 
first  aphlds  are  noticed,  and  ask  that  their 
colony  be  sent  them  immediately. 

It  has  been  thoroughly  demonstrated 
that  by  following  such  a  procedure,  with 
the  help  of  the  ladybirds,  orchardjs  and 
fields  have  been  kept  commercially  clear 
of  this  obnoxious  Insect.  So  great  Is  the 
demand  for  ladybirds  by  growers  of 
melons  and  all  other  kinds  of  fruit,  that 
the  Insectary  has  been  obliged  to  organ- 
ize, upon  a  very  considerable  scale,  the 
work  of  collecting  these  Insects. 

The  enormous  amount  of  work  con- 
nected with  tbe  locating,  collecting  and 
holding  In  hibernation,  the  boxing,  crat- 
ing, shipping  and  distributing  of  several 
tone  of  live  Insects  Is  little  realised  by 
the  average  reader.  The  Illustrations 
accompanying  this  article,  t/^ether  with 
the  fallowing,  will  give  some  Idea  of  how 
this  work  Is  conducted: 

Starting  about  November  let,  the  field 
men  go  up  into  the  mountains  to  locate 
the  hibernating  colonies,  which  are  usual- 
ly found  among  plne-needlea  on  sunny, 
well-drained  slopes,  usually  in  close  prox- 
imity to  running  water.  They  are  se- 
curely hidden,  and  inexperienced  collect- 
ors may  pass  and  repass  directly  over 
such  spots  and  the  presence  of  the  colony 
will  never  be  detected.  In  fact,  the  idea 
generally  pre  valla  In  the  minds  of  the 
mountain  reBldents  that  the  beetles  come 
to  the  sectlouB  In  the  spring,  and  the 
idea  is  scouted  that  colonies  of  beetles 
spend  the  winter  under  the  snow. 

At  this  season,  however,  only  a  few  of 
the  beetles,  relatively  speaking,  are  dis- 
coverable. They  are  the  firat  arrivals 
which  have  sought  winter  quarters  early, 
but  later  on  the  colonies  thus  started 
rapidly  grow  in  size.  Other  ladybirds 
Join  them,  probably  attracted  by  a  pecu- 
liar insect  odor,  which  they  recognize, 
and  so  in  the  course  of  a  few  weeks  Im' 
mense  numbers  assemble. 

Just  how  these  over-wintering  colonies 
are  located.  If  explained,  would  hardly  be 
believed  by  the  general  reading  public. 
In  fact.  It  Is  a  sort  of  sense  that  is  hardly 
subject  to  analysis.  Our  field  men  know, 
by  past  experience,  where  the  most  likely 
places  are,  and  how  also  to  find  the  bee- 
tles. We  can  at  least  Immediately  tell 
where  they  are  not,  thus  eliminating  a 
great  deal  of  unproductive  territory  from 


BENEFICIAL  INSECTS 


the    work    constituting   the    preliminary 
acoutios. 

Whenever  a  colony  Is  located,  we  dig 
into  the  plne-aeedlee,  moss,  leaves,  etc, 
and  thrangh  paat  experience  we  are  en- 
abled to  estimate  atxiut  how  many  pounds 
the  eaid  colony  will  yield.  A  little  map 
la  then  roughly  drawn  on  a  card,  a  tree 
l8  blazed  marking  this  spot,  and  the  col- 
ony numbered  with  a  notation  on  the  back 
ot  card,  giving  conditions,  probable 
atDDunt  obtainable,  together  with  any  in- 
tormatlOD  the  collector  thinks  would  be 

It  will  be  understood  that  the  work 
above  described  la  but  the  beginning  of 
the  real  work  of  collecting,  which  starts 
the  last  of  December  and  continues  until  ' 
the  last  of  February.  Our  fleld  men  at 
that  time  again  go  Into  the  mountains  and 
establish  a  camp  as  a  center  of  opera- 
tions, and  proceed  to  make  collections 
from  colonies  previously  located. 

When  practicable  a  male  Is  taken  along 
from  the  camp  to  carry  the  ladybirds,  two 
men  usually  working  together,  and  with 
fairly  good  luck  they  will  collect  from 
60  to  100  pounds  of  the  beetles  In  a  day. 
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tranaferred  to  ordinary  flour  sacks,  se- 
curely fastened  at  the  end,  and  laid  out 
on  the  snow,  later  to  be  taken  out  via 
the  mule  pack  train  to  the  railroad. 

Inasmuch  aa  the  colonies  fn  December 
and  January  are  usually  burled  beneath 
several  feet  of  snow,  it  would  not  be  pos- 


Vlg.  9.  CollectlDK  Ladrblrds.  BhowlDn  method 
of  ubIdk  ileve.  Note  the  mRaiea  of  lady- 
bird* upon  the  rocki  aod  rubbiab. 

Various  methods  ot  separating  the 
ladybirds  from  the  pine  needles  and 
debris  have  been  tried  out  and  discarded. 
The  most  successful  arrangement,  and  the 
one  now  In  use,  has  been  a  canvas  sack, 
open  at  both  ends,  with  a  coarse  mesh 
sieve  sewed  In  one  end  of  the  sack,  com- 
posed entirely  of  wire,  the  bottom  of  the 
sack  being  tied  With  a  drawstring  and 
securely  fastened.  The  use  of  this  is 
quickly  seen  when  the  men  get  to  work, 
for  the  beetles  are  found  In  clustered 
masses,  often  as  big  as  one's  two  flsts, 
under  the  leaves  and  pine  needles  on  the 
ground.  Two  men  usually  work  together; 
one  man  scoops  them  up  and  throws  them 
Into  the  sieve,  while  the  other  man  posses 
them  through,  rejecting  aa  much  of  the 
vegetable  and  other  debris  as  he  can  poa- 
aibly  get  rid  of. 

When  the  sieve-sack  la  full   they  are 
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The    macblnr    la    operated    wltb    tJIdea    and 
counts  .la.OftO   at   each   operation.      Thej  are 
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slble  to  find  tbem  but  for  the  maps  prevl- 
OUBly  made  on  the  cards  In  the  manner 
already  described.  Provided  with  these 
mapB,  our  Held  men  know  just  where  to 
look  and  lose  no  time.  Their  task,  how- 
ever, Is  difficult  and  laborious. 

Usually  once  a  week  a  mule  pack  train 
comes  over  the  mountain  trail  to  the 
camp  to  bring  supplies  and  to  carrr  away 
the  sacks  of  beetles  which  have  been 
accumulated.  By  this  means  the  Insects 
are  conveyed  to  the  nearest  railway  sta- 
tion, which  Is  a  distance  of  about  12 
miles,  where  a  small  building  has  been 
rented  and  equipped  as  a  packing  house. 
Here  the  crop  Is  cleaned,  put  up  In  suit- 
able packages,  and  made  ready  for  the 
long  hibernation. 

Between  the  time  that  the  field  men 
return  from  the  preliminary  location  and 
the  time  the  real  collecting  begins,  the 
Inaectary  Force,  assisted  by  the  field  man, 
are  busily  engaged  In  making  the  ship- 
ping crates.  Each  one  is  13  inches  long, 
eight  Inches  wide,  and  12  Inches  deep, 
covered  on  two  sides  with  fine  mesh  wire 
netting  and  loosely  filled  with  dry.  clean 
excelsior.  These  receptacles  are  eventu- 
ally  to   contain   the    ladybird   crop,   and 


Pig.  13.  Tbe  Golden  Chslcid  lAvheUinu  Olat- 
Hidia  Howard  [FamO;  Eulophldae] ).  The 
adulcs  are  eieeedtoBly  Bmali  and  delicBte, 
brlRht  irellow  Insects.  Common  throofibout 
tbe  Bonth  part  oC  Calllomla.  tbough  It  prob- 
Bblj  occurs  <□  manr  central  and  nor  tbem 
sectlona  Parasitic  upon  red  scale  iOhrytaat- 
plwlui  aurantU)    and  rose  bci'"    ''    ' '" 


when  completed  they  are  shipped  to  the 
packing  bouse  In  the  mountains. 

During  the  packing  season  one  man  Is 
left  In  charge  of  the  packing  house,  who 
attends  to  recleaning  and  resacklng  the 
insects.  He  then  proceeds  with  the  next 
step  in  the  packing  process,  which  is  to 
pour  the  buga  from  tbe  sacks  Into  an 
ingenious  machine  which  counts  them: 
they  are  counted,  that  Is  to  say,  by  meas- 
urement. Dropping  Into  a  sort  of  hopper, 
made  of  tin  and  glass,  they  are  measured 
as  they  pass  through  this  machine  (which 
Is  operated  by  a  system  of  slides)  Into 
the  shipping  crates  before  mentioned. 


Tbe  Two- stabbed  Ladybird  Beetle 
:orus  biuuIriRrus  Mule).  Tbe  adulti 
oHdlr  oral  and  about  three-Bliteeutbi 
Inch  Ions.  Tbe  color  Is  sblny  black 
two  round  blood- red  apota  upon  tbe 
Mvera.  Tbe  eitrpnie  marfdnB  of  the 
rHi  iirp  nale.  Tbe  under  aide  of  tbe 
Tbe  lame  are  very  iblny. 


abdomen  is  red. 
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biK.  15.  The  Purple  Scale  Psraslte  {iiBidio- 
t^p^aaut  eitrinm  Cr&w  [Family  Hulophi- 
dael).  AD  eiceedlnel;  (mall  Insect,  almiMt 
microscopic   la   alie,    liifbt   aod  brownlah  yel- 


In  order  that  this  m&y  be  accompllabed 
they  muat  be  kept  cold,  without  exposure 
to  any  marked  change  In  temperature.  If 
tbey  are  aliened  to  become  warm,  even 
for  a  little  while,  or  moisture  cornea  tu 
contact  with  them,  they  will  heat  and 
cake  Into  a  eolld  mass,  thus  killing  the 
entire  colony  In  a  remarkably  short  time. 

A  temperature  slightly  under  40  de- 
grees Fahrenheit  and  plenty  of  ventilation 
is  an  absolute  necessity,  and  the  Rlr  muat 
also  be  slightly  moist,  and  the  "crop" 
requires  continual  attention  and  at  times 
the  conditions  must  be  changed  quickly, 
or  the  entire  lot  will  be  lost. 


ItlM,  Works 

oncer  ta  In  1;     but     often     vitj     effectual  It  on 

torple  scale.  (Lepidotaphet  beckU)  In  imall 
xalltlea,  bat  ot  little  conieqaence  In  eon- 
trolllDR  thin  pent.  II  also  worki  on  yellow 
Male  (duyiomphalnt  oiMiuis),  red  scale 
(Oluytompluitiit  avrantii),  and  pernlctoM 
scale  (Aiptdlolat  Femiciom*), 
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Flc.  16.  Pi 
{Bncvrtu* 
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Paraalte   of   the   Soft   Brown    Scale 

-   ;lai'iw   Howard    IF'amllj   Elncyrtl- 

small    parasite    acarceiT    one-sli- 

—   ■--■-    ■ The   leneral    color 

com  po  and     eyes 


lab  with  dark  claws.  One  of  t  . 
mon  parasites  occurrlDK  In  all  parts  of  Cali- 
fornia. Of  all  tbe  Internal  parasites  of  Male 
Insects  this  Is  one  of  the  moat  efficient  and 
Is  often  quite  a  controlllDK  factor  In  keeping 
down    the    brown     apricot    Male    CIi«oe»iu« 


ouded  with  brown:  the  hind 
wingH  are  Clear.  The  males  are  consider- 
ably smaller  than  the  femalea.  and  shiny 
metallic  ffreen  In  color  with  lesa  and  antn- 
nae  Tcrr  IlKht :  wlntn  clear  with  brown 
Telna.  Qnlte  common  throaEhont  Callfomla. 
tnit  eapedallT  abundant  In  the  soutbem  part. 
The  toft  brown  bcbIb  (Oooeu*  Aetperidum) 
la    often    very    effectually    checked    b;    Its 

The  beetles  are  now  In  their  final  pack- 
ages ready  tor  distribution.  But  the 
time  vben  tbey  are  needed  will  not  ar- 
rive for  six  months,  and  meanwhile  they 
must  be  kept  alive  and  in  flret  class  condi- 
tion. This,  Indeed,  la  the  most  dlfflcult 
part  of  the  whole  bnainesB,  the  great 
problem  being,  as  will  be  understood,  to 
extend  by  artificial  means,  the  natural 
hibernating  period  of  the  beetles  In  such 
a  way  that  they  may  not  lose  any  of 
their  vitality. 


lecanit 

adults 

>  scarcely  ooe-elKhth  of  an  Inch  luni,  dark 
DiuisU  black  In  color  with  a  ver.v  notlceahle 
and  characterlatlo  yellow  scutellum.  The 
antennae  and  the  legs,  eiceptlnK  the  dark 
femora,  are  amber.  Exceed  ingly  common 
throoghout  the  entire  soathem  and  central 
parts  ot  California.  A  very  etFectlve  parasite 
on  soft-brown  scale  ^Coccuj  httperUumJ. 
European  fruit  scale  (l^ecanium  BomiJ  and 
frosted  scale  (EuleeanUim  pnidioauinj.  In 
tact  It  may  be  reared  from  atmoat  an;  of  the 
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The  insects  are  packed  in  colonies  on 
an  average  of  33,000  to  each  colony.  They 
are  distributed  in.  various  ways;  the  small 
individual  colonies  being  sent  direct  to 
the  applicants,  while  large  consignments 
Intended  to  Cover  an  entire  district,  such 
as  the  Imperial  valley,  are  usually  pre- 
ceded by  an  agent  from  the  Insectary,  who 
figures  out  the  acreage  and  prorates  the 
amount  that  can  be  supplied  to  each 
grower  or  association,  and  personally  at- 
tends to  the  distributing  of  the  colonies. 

Last  season's  crop  (1912)  was  excep- 
tionally large,  and  when  massed  at-  the 
state  Insectary,  just  prior  to  the  actual 
shipping  season,  this  lot  of  insect  friends, 
combined  with  all  the  other  various  spe- 
cies of  beneficial  insects  propagated  at 
the  Insectary,  constituted  what  was  un- 
doubtedly the  largest  number  of  beneficial 
insects  ever  assembled  at  one  place  in 
the  history  of  the  world. 

Many  other  species  of  ladybirds,  both 
native  and  imported,  are  propagated,  col- 
lected and  distributed  into  the  various 
fruit  growing  sections  of  California  to 
assist  our  growers  in  maintaining  the 
continuous  warfare  against  the  inroads  of 
destructive  forms. 

« 

Other  species  belonging  to  the  Hyme- 
noptera  (four-winged  files)  and  Diptera 
(two-winged  files)  have  proven  of  in- 
calculable benefit  to  the  grower  of  fruit 
in  this  state,  as  well  as  various  species 
of  Syrphus  files,  Lace-wing  files  and 
Tachinid  files. 

A  few  of  the  more  important  species, 
with  explanatory  notes  accompanied  by 
illustrations,  will  give  a  general  idea  of 
the  scope  of  the  work  and  the  variety  of 
forms  handled. 

The  work  of  propagating  the  various 
species  calls  for  ingenuity  of  the  highest 
order  in  every  case.  With  no  precedent 
to  be  guided  by,  methods  and  apparatus 
have  to  be  Improvised  as  we  go  along. 
The  artificial  propagation  work  has  not 
resolved  Itself  into  any  systematic  ar- 
rangement, except:  Try  to  produce  arti- 
ficially, conditions  as  near  natural  as  pos- 
sible in  which  to  propagate  your  species. 

While  the  work  of  the  California  State 
Insectary  has  made  wonderful  progress 
in  the  few  years  it  has  been  commer- 
cially established,  we  are  only  at  the 
threshold  of  the  science  and  undoubtedly 
the  future  will  show  even  greater  prog- 


ress than  has  the  past,  at  least,  that  is 
the  sincere  wish  of  the  first  and  only 
superintendent  of  the  (California  State 
Insectary. 

The  Codling  Moth  Parasite 

Caliephialtes  measor 
This  insect  is  a  member  of  the  Iclinea- 
monidae,  a  parasitic  family  of  the   Hy- 
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Fl«.  19.  The  Codling  Moth  Parasite  (CaUie- 
phialtea  measor  Grav.  [Family  Ichneu- 
monidael).  The  minute  egKS  deposited  in 
the  cocoons  of  the  codling  moth  are  shiny 
white,  almost  transparent  in  color  and  lonfc 
and  narrow,  with  one  end  slightly  enlarged. 
The  adults  are  very  active.  four-winRed  para- 
sites, averaRing  three-eiffhths  of  an  inch  in 
length,  exclusive  of  the  ovipositor  which  is 
sliRhtly  longer  than  the  body  in  the  females. 
The  males  are  slightly  smaller.  The  gen- 
eral color  is  black  with  reddish-yellow  legs. 
The  female,  with  her  long  ovipositor,  inserts 
an  egg  into  the  cocoon  of  the  codling  moth. 
In  a  few  days  this  egg  hatches  into  a  small, 
legless  grub,  which  begins  to  feed  upon  the 
larva.  The  subsequent  development  is  very 
rapid  and  at  the  end  of  from  nine  to  sixteen 
days  the  larva  spins  a  cocoon  within  the  old 
shell  and  after  another  like  period  emerges 
as  an  adult.  The  males  emerge  first  and 
await  the  females,  when  matlntr  occurs  and 
the  life  cycle  repeated:  the  females  continu- 
ally searching  for  cocoons  Into  which  to  de- 
posit their  supply  of  eggs.  This  parasite  was 
discovered  In  Southern  Europe  by  George 
Compere,  who  collected  large  numbers  and 
sent  them  to  the  State  Insectary  some  eight 
years  ago.  During  this  period  the  Insectary 
has  been  breeding  and  sending  it  out  to  all 
parts  of  California  where  the  codling  moth 
Is  a  factor  In  fruit  growing.  It  was  espe- 
cially thoroughly  distributed  In  the  central 
and  southern  parts.  The  larvae  enclosed  in 
the  cocoons  are  the  only  stages  of  the  cod- 
ling moth  attacked.  These  are  carefully 
searched  out  by  the  females  which  have  a 
wonderful  Instinct  to  locate  them  as  well  as 
to  ascertain  whether  they  have  already  been 
parasitized  or  not. 
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menoptera.  Introduced  from  Europe, 
where  It  is  a  very  effective  check  upon 
the  codling  moth  iOarpcapsa  pomonella), 
the  apple  worm. 

Ichneumon  species  are  the  most  difficult 
to  establish  of  all  our  beneficial  species, 
often  requiring  several  years  to  become 
numerous  enough  to  be  of  great  benefit. 

A  large  stock  of  this  particular  species 
is  reared  each  year  and  distributed 
throughout  the  apple  and  pear  growing 
sections  of  the  state. 

This  is  one  of  the  most  interesting 
species  propagated  at  the  Insectary  and 
we  hope  to  eventually  establish  it  in  all 
sections  of  the  state.  Marked  results  are 
expected  from  its  introduction  as  soon  as 
it  can  adjust  itself  to  our  unnatural  con- 
ditions that  at  present  prevail  in  our 
commercial  orchards. 

Edwabo  K.  Cabnbs 

December  20,  1912. 


Note — The  etchings  and  descriptions  In  fine 
print  of  insects  in  this  article  are  from  tbe 
Monthly  Bulletin  of  the  California  Commis- 
sion of  Horticulture,  Vol.  II.  Nos.  1  and  2. 
The  photos  are  by  the  author,  except  Fig. 
19,  which  is  from  the  aboye  source — Editor. 

Birds  Useful  To  Farm  and 
Orchard 

Entomologists  estimate  that  insects 
yearly  cause  a  loss  of  over  $700,000,000 
to  the  agriculture  of  the  United  States. 
Were  it  not  for  our  birds,  the  loss  would 
be  very  much  greater,  and  it  is  doubtful 
if  agriculture  would  be  possible.  A 
knowledge  of  the  birds  that  protect  the 
crops,  is  therefore  as  Important  as  a 
knowledge  of  the  pests  that  destroy  them. 
Such  knowledge  Is  the  more  important, 
because  some  birds  are  injurious,  some 
are  partly  useful  and  partly  injurious, 
and  others,  a  few,  are  always  useful. 
For  instance,  there  are  insects  that  are 
parasitic  and  predatory,  feeding  upon 
other  insects  that  injure  the  crops,  but 
insectiverous  birds  destroy  the  useful  and 
harmful  alike.  However,  the  good  they 
do  by  the  destruction  of  harmful  insects, 
is  far  greater  than  the  harm  they  do  by 
the  destruction  of  useful  kinds.  Even 
the  birds  called  noxious,  possess  some  re- 
deeming qualities  and  traits.  Thus  the 
crow  is  mischievous  in  spring,  pulling  up 


the  newly  planted  com,  and  destroying 
the  eggs  of  useful  birds.  But  on  the 
other  hand,  he  eats  insects,  grubs,  cut 
worms,  meadow  mice,  gophers  and  other 
rodents,  so  that  he  is  more  useful  than 
harmful. 

Because  their  powers  of  flight  enable 
them  to  gather  rapidly  at  points  where 
there  are  abnormal  outbreaks  of  insects, 
birds  are  especially  useful  in  protecting 
certain  localities  from  scourges  of  grass- 
hoppers and  other  pests;  for  an  unusual 
number  of  insects  in  any  particular  lo- 
cality attracts  the  birds,  and  they  never 
leave  until  the  insects  are  under  control. 

America  is  greatly  favored  in  the  num- 
ber and  character  of  its  birds,  which  not 
only  include  some  of  the  gems  of  the  bird 
world,  as  warblers  and  humming  birds, 
but  on  the  whole  embrace  few  destruct- 
ive species.  Not  only  do  many  birds  sat- 
isfy our  esthetic  sense  through  their 
beautiful  plumage  and  their  sweet  voices, 
but  they  are  marvelously  adapted  to  their 
respective  fields  of  activity.  No  other 
creatures  are  so  well  fitted  to  capture 
flying  insects  as  swallows,  swifts  and 
nighthawks.  Among  the  avian  ranks  also 
are  wrens,  trim  of  body  and  agile  of 
movement,  that  creep  in  and  out  of  holes 
and  crevices  and  explore  rubbish  heaps 
for  hidden  insects.  The  woodpecker,  whose 
whole  body  exhibits  wonderful  adaptation 
of  means  to  an  end,  is  provided  with 
strong  claws  for  holding  firmly  when  at 
work,  a  chiseMlke  bill  driven  by  power- 
ful muscles  to  dig  out  insects,  and  a  long 
extensible  tongue  to  still  further  explore 
the  hidden  retreats  of  insects  and  drag 
forth  the  concealed  larvae,  safe  from 
other  foes.  The  creepers,  titmice,  warb- 
lers, flycatchers,  quails,  doves,  and  other 
families  have  each  their  own  special  field 
of  activity.  However  unlike  they  may  be 
in  appearance,  structure,  and  habits,  all 
are  similar  in  one  respect — they  possess 
a  never  flagging  appetite  for  insects  and 
weed  seeds. 

One  of  the  most  useful  groups  of  native 
birds  is  the  sparrow  family.  While  some 
of  the  tribe  wear  gay  suits  of  many  hues, 
most  of  the  sparrows  are  clad  in  modest 
brown  tints,  and  as  they  spend  much  of 
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the  time  In  grass  and  weeds  are  com- 
monly overlooked.  Unobtrusive  as  they 
are,  they  lay  the  farmer  under  a  heavy 
debt  of  gratitude  by  their  food  habits, 
since  their  chosen  fare  consists  largely 
of  the  seeds  of  weeds.  Selecting  a  typi- 
cal member  of  the  group,  the  tree  spar- 
row, for  instance,  one-fourth  ounce  of 
weed  seed  per  day  is  a  conservative  esti- 
mate of  the  food  of  an  adult.  On  this 
basis,  in  a  large  agricultural  state  like 
Iowa  tree  sparrows  annually  eat  approx- 
imately 875  tons  of  weed  seeds.  Only  the 
farmer,  upon  whose  shoulders  falls  the 
heavy  burden  of  freeing  his  land  of  noxi- 
ous weeds,  can  realize  what  this  vast  con- 
sumption of  weed  seeds  means  in  the 
saying  and  cost  of  labor.  Some  idea  of 
the  money  value  of  this  group  of  birds  to 
the  country  may  be  gained  from  the  state- 
ment that  the  total  value  of  the  farm 
products  in  the  United  States  in  1910 
reached  the  amazing  sum  of  $8,926,000,- 
000.  If  we  estimate  that  the  total  con- 
sumption of  weed  seed  by  the  combined 
members  of  the  sparrow  family  resulted 
in  a  saving  of  only  one  per  cent  of  the 
crops — ^not  a  violent  assumption — the  sum 
saved  to  farmers  by  these  birds  in  1910 
was  $89,260,000. 

The  current  idea  in  relation  to  hawks 
and  owls  is  erroneous.  These  birds  are 
generally  classed  as  thieves  and  robbers, 
whereas  a  large  majority  of  them  are  the 
farmer's  friends  and  spend  the  greater  part 
of  their  long  lives  in  pursuit  of  injurious 
insects  and  rodents.  The  hawks  work 
by  day,  the  owls  chiefly  by  night,  so  that 
the  useful  activities  of  the  two  classes 
are  continued  practically  throughout  the 
24  hours.  As  many  as  100  grasshoppers 
have  been  found  in  the  stomach  of  a 
Swainson's  hawk,  representing  a  single 
meal;  and  in  the  retreat  of  a  pair  of  bam 
owls  have  been  found  more  than  3,000 
skulls,  97  per  cent  of  which  were  of  mam- 
mals, the  bulk  consisting  of  field  mice, 
house  mice  and  common  rats.  Nearly  half 
a  bushel  of  the  remains  of  pocket  goph- 
ers— animals  which  are  very  destructive 
in  certain  parts  of  the  United  States — 
was  found  near  a  nest  of  this  species.  The 
notable  increase  of  noxious  rodents  during 


the  last  few  years  in  certain  parts  of  the 
United  States  and  the  consequent  dam- 
age to  crops  are  due  in  no  small  part  to 
the  diminished  number  of  birds  of  prey, 
which  formerly  destroyed  them  and  aided 
in  keeping  down  their  numbers.  A  few 
hawks  are  injurious,  and  the  bulk  of  the 
depredations  on  birds  and  chickens 
chargeable  against  hawks  is  committed 
by  three  species  —  the  cooper's  hawk, 
the  sharp-shinned  hawk,  and  the  gos- 
hawk. The  farmer's  boy  should  learn 
to  know  these  daring  robbers  by  sights 
so  as  to  kill  them  whenever  possible. 

From  the  foregoing  it  will  at  once  ap- 
pear that  the  practice  of  offering  boun- 
ties indiscriminately  for  the  heads  of 
hawks  and  owls,  as  has  been  done  by 
some  States,  is  a  serious  mistake,  the 
result  being  not  only  a  waste  of  public 
funds  but  the  destruction  of  valuable 
birds  which  can  be  replaced,  if  at  all, 
only  after  the  lapse  of  years. 

As  a  rule  birds  do  not  live  very  long, 
but  they  live  fast.  They  breathe  rapid- 
ly and  have  a  higher  temperature  and  a 
more  rapid  circulation  than  other  verte- 
brates. This  is  a  fortunate  circum- 
stance, since  to  generate  the  requisite 
force  to  sustain  their  active  bodies  a 
large  quantity  of  food  is  necessary,  and 
as  a  matter  of  fact  birds  have  to  devote 
most  of  their  waking  hours  to  obtaining 
insects,  seeds,  berries,  and  other  kinds  of 
food.  The  activity  of  birds  in  the  pur- 
suit of  insects  is  still  further  stimulated 
by  the  fact  that  the  young  of  most 
species,  even  those  which  are  by  no 
means  strictly  insectivorous,  require 
great  quantities  of  animal  food  in  the 
early  weeks  of  existence,  so  that  during 
the  summer  months — ^the  flood  time  of  In- 
sect life — ^birds  are  compelled  to  redouble 
their  attacks  on  our  insect  foes  to  satisfy 
the  wants  of  their  clamorous  joung. 

Field  observations  of  the  food  habits 
of  birds  serve  a  useful  purpose,  but  they 
are  rarely  accurate  enough  to  be  fully 
reliable.  The  presence  of  certain  birds 
in  a  corn  or  wheat  fleld  or  in>  an  orchard 
is  by  no  means  proof,  as  is  too  often  as- 
sumed, that  they  are  devastating  the 
grain  or  fruit.    They  may  have  been  at- 
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tracted  by  Insects  which,  unknown  to 
the  fanner  or  orchardist,  are  fast  min- 
ing his  crop.  Hence  it  has  been  found 
necessary  to  examine  the  stomachs  and 
crops  of  birds  to  ascertain  definitely 
what  and  how  much  they  eat.  The  Bio- 
logical Surrey  has  in  this  way  examined 
upward  of  50,000  birds,  most  of  which 
have  been  obtained  during  the  last  25 
years  from  scientific  collectors,  for  our 
birds  are  too  useful  to  be  sacrificed  when 
it  can  possibly  be  avoided,  even  for  the 
sake  of  obtaining  data  upon  which  to 
base  legislation  for  their  protection. 

It  is  interesting  to  observe  that  hungry 
birds — and  birds  are  hungry  most  of  the 
time — are  not  content  to  fill  their  stom- 
achs with  insects  or  seeds,  but  after  the 
stomach  is  stuffed  until  it  will  hold  no 
more  continue  to  eat  till  the  crop  or 
gullet  also  is  crammed.  It  is  often  the 
case  that  when  the  stomach  is  opened 
and  the  contents  piled  up  the  pile  is  two 
or  three  times  as  large  as  the  stomach 
was  when  filled.  Birds  may  truly  be  said 
to  have  healthy  appetites.  To  show  the 
astonishing  capacity  of  birds'  stomachs 
and  to  reveal  the  extent  to  which  man  is 
indebted  to  birds  for  the  destruction  of 
noxious  insects,  the  following  facts  are 
given  as  learned  by  stomach  examina- 
tions made  by  assistants  of  the  Biologi- 
cal Survey: 

A  tree  swallow's  stomach  was  found  to 
contain  40  entire  chinch  bugs  and  frag- 
ments of  many  others,  besides  10  other 
species  of  insects.  A  bank  swallow  in 
Texas  devoured  68  cotton-boll  weevils, 
one  of  the  worst  insect  pests  that  ever 
Invaded  the  United  States  and  35  cliff 
swallows  had  taken  an  average  of  18 
boll  weevils  each.  Two  stomachs  of  pine 
siskins  from  Haywards,  Cal.,  contained 
1,900  black  olive  scales  and  300  plant  lice. 
A  kiUdeer's  stomach  taken  in  November 
In  Texas  contained  over  300  mosquito 
larvae.  A  fiicker's  stomach  held  28 
white  grubs.  A  nighthawk's  stomach  col- 
lected in  Kentucky  contained  34  May 
beetles,  the  adult  form  of  white  grubs. 
Another  nighthawk  from  New  York  had 
eaten  24  clover-leaf  weevils  and  375  ants. 
Still  another  nighthawk  had   eaten   340 


grasshoppers,  52  bugs,  3  beetles,  2  wasps 
and  a  spider.  A  boat-tailed  grackle  from 
Texas  had  eaten  at  one  meal  about  100 
cotton  boUworms,  besides  a  few  other  in- 
sects. A  ring-necked  pheasant's  crop 
from  Washington  contained  8,000  seeds  of 
chickweed  and  a  dandelion  head.  More 
than  72,000  seeds  have  been  found  in  a 
single  duck  stomach  taken  in  Louisiana 
in  February. 

A  knowledge  of  his  bird  friends  and 
enemies,  therefore,  is  doubly  important 
to  the  farmer  and  orchardist  in  order 
that  he  may  protect  the  kinds  that  earn 
protection  by  their  services  and  may 
drive  away  or  destroy  the  others.  At  the 
present  time  many  kinds  of  useful  birds 
need  direct  Intervention  in  their  behalf 
as  never  before.  The  encroachments  of 
civilization  on  timbered  tracts  and  the 
methods  of  modern  intensive  cultivation 
by  destroying  or  restricting  breeding 
grounds  of  birds  tend  to  diminish  their 
ranks.  The  number  of  insect  pests,  on 
the  other  hand,  is  all  the  time  increasing 
by  leaps  and  bounds  through  im];>orta- 
tions  from  abroad  and  by  migration  from 
adjoining  territories.  Every  effort,  there- 
fore, should  be  made  to  augment  the 
numbers  of  our  useful  birds  by  protect- 
ing them  from  their  enemies,  by  provid- 
ing nesting  facilities,  and  by  furnishing 
them  food  in  times  of  stress,  especially 
in  winter. 

Important  in  this  connection  is  the 
planting  near  the  house  and  even  in  out- 
of-the-way  places  on  the  farm  of  various 
berry-bearing  shrubs,  many  of  which  are 
ornamental,  which  will  supply  food  when 
snow  is  on  the  ground.  Other  species 
which  are  not  berry  eaters,  like  the  wood- 
peckers, nuthatches,  creepers,  and  chick- 
adees, can  be  made  winter  residents  of 
many  farms,  even  in  the  North,  by  put- 
ting out  at  convenient  places  a  supply  of 
suet,  of  which  they  and  many  other  birds 
are  very  fond,  even  in  summer.  Hedges 
and  thickets  about  the  farm  are  impor- 
tant to  furnish  nesting  sites  and  shelter 
both  from  the  elements  and  from  the 
numerous  enemies  of  birds. 

Few  are  aware  of  the  difficulty  often 
experienced  by  birds  in  obtaining  water 
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for  drinking  and  bathing,  and  a  constant 
supply  of  water  near  the  farmhouse  will 
materially  aid  in  attracting  birds  to  the 
neighborhood  and  in  keeping  them  there, 
at  least  till  the  time  of  migration.  Shal- 
low trays  of  wood  or  metal  admirably 
serve  the  purpose,  especially  as  birds  de- 
light to  bathe  in  them. 

Considerable  success  has  been  met  with 
in  Germany  and  elsewhere  in  Europe  by 
supplying  artificial  nest  boxes  for  birds, 
and  the  same  method  of  increasing  the 
number  of  birds  and  attracting  them  to 
farms  and  orchards  where  their  services 
are  most  needed  should  be  extensively 
employed  in  this  country.  The  experi- 
ment can  the  more  easily  be  tried  since 
several  firms  in  the  United  States  are 
now  prepared  to  make  and  deliver  boxes 
specially  designed  for  martins,  swallows, 
bluebirds,  wrens,  woodpeckers,  and  other 
species.  The  average  farmer's  boy,  how- 
ever, if  provided  with  a  few  tools,  is  quite 
equal  to  the  task  of  making  acceptable 
boxes  for  the  commoner  species,  which 
are  far  from  fastidious  as  to  the  appear- 
ance of  the  box  intended  for  their  oc- 
cupancy. 

One  of  the  worst  foes  of  our  native 
birds  is  the  house  cat,  and  probably  none 
of  our  native  wild  animals  destroys  as 
many  birds  on  the  farm,  particularly 
fledglings,  as  cats.  The  household  pet  is 
by  no  means  blameless  in  this  respect, 
for  the  bird-hunting  instinct  is  strong 
even  in  the  well-fed  tabby;  but  much  of 
the  loss  of  our  feathered  life  is  attribut- 
able to  the  half-starved  stray,  which  in 
summer  is  as  much  at  home  in  the  groves 
and  fields  as  the  birds  themselves. 
Forced  to  forage  for  their  own  livelihood, 
these  animals,  which  are  almost  as  wild 
as  the  ancestral  wildcat,  inflict  an  ap- 
palling loss  on  our  feathered  allies  and 
even  on  the  smaller  game  birds  like  the 
woodcock  and  bobwhite.  If  cats  are  to 
flnd  place  in  the  farmer's  household 
every  effort  should  be  made  by  careful 
feeding  and  watching  them  to  insure  the 
safety  of  the  birds.  The  cat  without  a 
home  should  be  mercifully  put  out  of  the 
way. 

In  the  present  article  50  of  our  com- 


moner birds  are  discussed,  including 
some  that  are  destructive.  They  inhabit 
various  parts  of  the  country,  and  it  is 
for  the  interest  of  the  farmers  of  the  re- 
spective localities  to  be  familiar  witb 
them.  The  accounts  of  the  birds'  habit? 
are  necessarily  brief,  but  they  are  be- 
lieved to  be  suffieient  to  acquaint  the 
reader  with  the  most  prominent  charac- 
teristics of  the  several  species,  at  least 
from  the  standpoint  of  their  relation  to 
man. 

Bluebird 

Sialia  sialis 

Length,*  about  six  and  one-half  inch^. 

Range 

Breeds  in  the  United  States  (west  to 
Arizona,  Colorado,  Wyoming,  and  Mon- 
tana), Southern  Canada,  Mexico,  and 
Gautemala;  winters  in  the  southern  half 
of  the  Eastern  United  States  and  south 
to  Gautemala. 

Habits  and  Economic  Status 

The  bluebird  is  one  of  the  most 
familiar  tenants  of  the  farm  and  door- 
yard.  This  bird,  like  the  robin,  phoebe, 
house  wren,  and  some  swallows,  is  very 
domestic  in  its  habits.  Its  favorite  nest- 
ing sites  are  crannies  in  the  farm  build- 
ings or  boxes  made  for  its  use  or  natural 
cavities  in  old  apple  trees.  For  rent  the 
bird  pays  amply  by  destroying  insects, 
and  it  takes  no  toll  from  the  farm  crop. 
The  bluebird's  diet  consists  of  68  per 
cent  of  insects  to  32  per  cent  of  vege- 
table matter.  The  largest  items  of  in- 
sect food  are  grasshoppers  first  and 
beetles  next,  while  caterpillars  stand  third. 
All  of  these  are  harmful  except  a  few 
of  the  beetles.  The  vegetable  food  con- 
sists chiefly  of  fruit  pulp,  only  an  in- 
significant portion  of  which  is  of  cul- 
tivated varieties.  Among  wild  fruits  el- 
derberries are  the  favorite.  From  the 
above  it  will  be  seen  that  the  bluebird 
does  no  essential  harm,  but  eats  manr 
harmful  and  annoying  insects. 

BobiD 

Planesticiis  migratoriua 

Length,  10  inches. 


*  Measured  from  tip  of  bill  to  tip  of  tall. 
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Range 

Breeds  in  the  United  States  (except 
the  Gulf  states),  Canada,  Alaska,  and 
Mexico;  winters  in  most  of  the  United 
States  and  south  to  Oautemala. 

Habits  and  Economle  Status 

In  the  North  and  some  parts  of  the 
West  the  robin  Is  among  the  most  cher- 
ished of  our  native  birds.  The  robin  is 
an  omnivorous  feeder,  and  Its  food  In- 
cludes many  orders  of  insects,  with  no 
very  pronounced  preference  for  any.  It 
is  very  fond  of  earthworms,  but  Its  real 
economic  status  Is  determined  by  the 
vegetable  food,  which  amounts  to  about 
68  per  cent  of  all.  The  principal  item  is 
fruit,  which  forms  more  than  61  per  cent 
of  the  total  food.  The  fact  that  in  the 
examination  of  over  1,200  stomachs  the 
percentage  of  wild  fruit  was  found  to  be 
6  times  that  of  the  cultivated  varieties 
suggests  that  berry-bearing  shrubs,  if 
planted  near  the  orchard,  will  serve  to 
protect  more  valuable  fruits.  The  bird's 
general  usefulness  is  such,  however,  that 
all  reasonable  means  of  protecting  or- 
chard fruit  should  be  tried  before  killing 
the  birds. 

Basset-Backed  Thnish 

Hylocichla  usttdata 
Length,  seven  and  one-fourth  inches. 
Among  thrushes  having  the  top  of  head 
and  tail  nearly  the  same  color  as  the 
back,  this  one  Is  distinguished  by  its 
tawny  eye  ring  and  cheeks.  The  Pacific 
coast  subspecies  is  russet  brown  above, 
while  the  other  suspecles  is  the  olive- 
backed  thrush.  The  remarks  below  apply 
to  the  species  as  a  whole. 

Bange 

Breeds  in  the  forested  parts  of  Alaska 
and  Canada  and  south  to  California,  Colo- 
rado, Michigan,  New  York,  West  Virginia 
(mountains),  and  Maine;  winters  from 
Mexico  to  South  America. 

Habits  and  Economic  Status 

This  is  one  of  a  small  group  of  thrushes 
the  members  of  which  are  by  many 
ranked  first  among  American  songbirds. 
The  several  members  resemble  one  an- 
other in  size,  plumage,  and  habits.  While 
this   thrush   is  very   fond   of   fruit,   its 


partiality  for  the  neighborhood  of  streams 
keeps  it  from  frequenting  orchards  far 
from  water.  It  is  most  troublesome  dur- 
ing the  cherry  season,  when  the  young  are 
in  the  nest  From  this  it  might  be  In- 
ferred that  the  young  are  fed  on  fruit, 
but  such  is  not  the  case.  The  adults  eat 
fruit,  but  the  nestlings,  as  usual,  are 
fed  mostly  upon  insects.  Beetles  con- 
stitute the  largest  item  of  animal  food, 
and  ants  come  next.  Many  caterpillars 
also  are  eaten.  The  great  bulk  of  vege- 
table food  consists  of  fruit,  of  which  two- 
fifths  is  of  cultivated  varieties.  Where 
these  birds  live  in  or  near  gardens  or 
orchards,  they  may  do  considerable  dam- 
age, but  they  are  too  valuable  as  Insect 
destroyers  to  be  killed  If  the  fruit  can 
be  protected  in  any  other  way. 

Bvby-Crowned  Kinglet 

Regulua  calendula 
Length,    about    four    and    one-fourth 
Inches.    Olive  green  above,  soiled  whitish 
below,  concealed  feathers  on  head  (crest) 
bright  red. 

Bange 

Breeds  In  Southern  Canada,    Southern 

Alaska,  and  the  higher  mountains  of 
the  Western  United  States;  winters  In 
much  of  the  United  States  and  south  to 
Oautemala. 

Habits  and  Economic  Stains 

In  habits  and  haunts  this  tiny  sprite 
resembles  a  chickadee.  It  is  an  active, 
nervous  little  creature,  flitting  hither  and 
yon  in  search  of  food,  and  in  spring 
stopping  only  long  enough  to  utter  its 
beautiful  song,  surprisingly  loud  for  the 
size  of  the  musician.  Three-fourths  of  its 
food  consists  of  wasps,  bugs,  and  flies. 
Beetles  are  the  only  other  item  of  impor- 
tance (12  per  cent).  The  bugs  eaten  by 
the  kinglet  are  mostly  small,  but,  happily, 
they  are  the  most  harmful  kinds.  Tree 
hoppers,  leaf  hoppers,  and  jumping  plant 
lice  are  pests  and  often  do  great  harm 
to  trees  and  smaller  plants,  while  plant 
lice  and  scale  Insects  are  the  worst 
scourges  of  the  fruit  grower — in  fact,  the 
prevalence  of  the  latter  has  almost  risen 
to  the  magnitude  of  a  national  peril.  It 
is  these  small  and  seemingly  insignificant 
birds  that  most  successfully  attack  and 
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hold  in  check  these  insidious  foes  of  hor- 
ticulture. The  vegetable  food  consists  of 
seeds  of  poison  ivy,  or  poison  oak»  a  few 
weed  seeds,  and  a  few  small  fruits, 
mostly  elderberries. 

Ghlekadee 

Penthestea  atricapillus 
Length,     about    five     and     one-fourth 
inches. 

Range 

Resident  in  the  United  States  (except 
the  southern  half  east  of  the  plains), 
Canada  and  Alaska. 

Habits  and  Economic  Status 

Because  of  its  delightful  notes,  its  con- 
fiding ways,  and  its  fearlessness,  the 
chickadee  is  one  of  our  best-known  birds. 
It  responds  to  encouragement,  and  by 
hanging  within  its  reach  a  constant  sup- 
ply of  suet  the  chickadee  can  be  made  a 
regular  visitor  to  the  garden  and  orchard. 
Though  insignificant  in  size,  titmice  are 
far  from  being  so  from  the  economic 
standpoint,  owing  to  their  numbers  and 
activity.  While  one  locality  is  being 
scrutinized  for  food  by  a  larger  bird,  10 
are  being  searched  by  the  smaller  species. 
The  chickadee's  food  is  made  up  of  in- 
sects and  vegetable  matter  in  the  pro- 
portion of  7  of  the  former  to  3  of  the 
latter.  Moths  and  caterpillars  are  fav- 
orites and  form  about  one-third  of  the 
whole.  Beetles,  ants,  wasps,  bugs,  flies, 
grasshoppers,  and  spiders  make  up  the 
rest.  The  vegetable  food  is  composed  of 
seeds,  largely  those  of  pines,  with  a  few 
of  the  poison  ivy  and  some  weeds.  There 
are  few  more  useful  birds  than  the  chick- 
adees. 

White-Breasted  Nnthatfch 

Sitta  caroUnensia 
Length,  six  inches.    White  below,  above 
gray,  with  a  black  head. 

Range 

Resident  in  the  United  States,  Southern 
Canada  and  Mexico. 

Habits  and  Economic  Status 

This  bird  might  readily  be  mistaken 
by  a  careless  observer  for  a  small  wood- 
pecker, but  its  note,  an  oft-repeated  yank, 
is  very  unwoodpecker-like,  and,  unlike 
either  woodpeckers  or  creepers  it  climbs 


downward  as  easily  as  upward  and  seems 
to  set  the  laws  of  gravity  at  defiance. 
The  name  was  suggested  by  the  habit  of 
wedging  nuts,  especially  beechnuts,  in 
the  crevices  of  bark  so  as  to  break  them 
open  by  blows  from  the  sharp,  strong 
bill.  The  nuthatch  gets  its  living  from 
the  trunks  and  branches  of  trees,  over 
which  it  creeps  from  daylight  to  dark. 
Insects  and  spiders  constitute  a  little 
more  than  50  per  cent  of  its  food.  The 
largest  items  of  these  are  beetles,  moths, 
and  caterpillars,  with  ants  and  wasps. 
The  animal  food  is  all  in  the  bird's  favor 
except  a  few  ladybird  beetles.  More  than 
half  of  the  vegetable  food  consists  of  mast, 
i.  e.,  acorns  and  other  nuts  or  large 
seeds.  One-tenth  of  the  food  is  grain, 
mostly  waste  com.  The  nuthatch  does 
no  injury,  so  far  as  known,  and  much 
good. 

Brown  Creeper 

Certhia  familiaria  americana  and  other 

subspecies 
Length  five  and  one-half  inches. 

Range 

Breeds  from  Nebraska,  Indiana,  North 
Carolina  (mountains),  and  Massachusetts 
north  to  Southern  Canada,  also  in  the 
mountains  of  the  Western  United  States, 
»  north  to  Alaska,  south  to  Nicaragua; 
winters  over  most  of  its  range. 

Habits  and  Economic  Status 

Rarely  indeed  is  the  creeper  seen  at 
rest  It  appears  to  spend  its  life  in  an 
incessant  scramble  over  the  trunks  and 
branches  of  trees,  from  which  it  gets  all 
its  food.  It  is  protectively  colored  so 
as  to  be  practically  invisible  to  its 
enemies  and,  though  delicately  built,  pos- 
sesses amazingly  strong  claws  and  feet. 
Its  tiny  eyes  are  sharp  enough  to  detect 
insects  so  small  that  most  other  species 
pass  them  by,  and  altogether  the  creeper 
fills  a  unique  place  in  the  ranks  of  our 
Insect  destroyers.  The  food  consists  of 
minute  insects  and  insects'  eggs,  also 
cocoons  of  tineid  moths,  small  wasps,  ants, 
and  bugs,  especially  scales  and  plant  lice, 
with  some  small  caterpillars.  As  the 
creeper  remains  in  the  United  States 
throughout  the  year,  it  naturally  secures 
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hibernating  insects  and  insects'  .eggs,  as 
well  as  spiders  and  spiders'  eggs,  that  are 
missed  by  the  summer  birds.  On  its  bill 
of  fare  we  find  no  product  of  husbandry 
nor  any  useful  insects. 

House  Wren 

Troglodytes  aedon 
Liength,  four  and  three-fourths  inches. 
The  only  one  of  our  wrens  with  wholly 
whitish  underparts  that  lacks  a  light  line 
oyer  the  eye. 

Range 

Breeds  throughout  the  United  States 
(except  the  South  Atlantic  and  Gulf 
states)  and  Southern  Canada;  winters 
in  the  Southern  United  States  and  Mexico. 

Habits  and  Eeonomle  Status 

The  rich,  bubbling  song  of  the  familiar 
little  house  wren  is  one  of  the  sweetest 
associations  connected  with  country  and 
suburban  life.  Its  tiny  body,  long  bill, 
sharp  eyes,  and  strong  feet  peculiarly 
adapt  it  for  creeping  into  all  sorts  of 
nooks  and  crannies  where  lurk  the  in- 
sects it  feeds  on.  A  cavity  in  a  fence 
post,  a  hole  in  a  tree,  or  a  box  will  be 
welcomed  alike  by  this  busybody  as  a 
nesting  site;  but  since  the  advent  of  the 
quarrelsome  English  sparrow  such  domi- 
ciles are  at  a  premium  and  the  wren's 
eggs  and  family  are  safe  only  in  cavities 
having  entrances  too  small  to  admit  the 
sparrow.  Hence  it  behooves  the  farmer's 
boy  to  provide  boxes  the  entrances  to 
which  are  about  an  inch  in  diameter, 
nailing  these  under  gables  of  bams  and 
outhouses  or  in  orchard  trees.  In  this 
way  the  numbers  of  this  useful  bird  can 
be  increased,  greatly  to  the  advantage  of 
the  farmer.  Grasshoppers,  beetles,  cater- 
pillars, bugs,  and  spiders  are  the  prin- 
cipal elements  of  its  food.  Cutworms, 
weevils,  ticks,  and  plant  lice  are  among 
the  injurious  forms  eaten.  The  nestlings 
of  house  wrens  consume  great  quantities 
of  insects. 

Brown  Thrasher 

Toxostoma  rufum 
Length,    about   11    inches.     Brownish 
red  above,  heavily  streaked  with  black  be- 
low. 


Range 

Breeds  from  the  Gulf  states  to  Southern 
Canada  and  west  to  Colorado,  Wyoming, 
and  Montana;  winters  in  the  southern 
half  of  the  Eastern  United  States. 

Habits  and  Economic  Status 

The  brown  thrasher  is  more  retiring 
than  either  the  mocking  bird  or  catbird, 
but  like  them,  is  a  splendid  singer.  Not 
infrequently,  indeed,  its  song  is  taken 
for  that  of  its  more  famed  cousin,  the 
mocking  bird.  It  is  partial  to  thickets 
and  gets  much  of  its  food  from  the 
ground.  Its  search  for  this  is  usually  ac- 
companied by  much  scratching  and  scat- 
tering of  leaves;  whence  its  common 
name.  Its  call  note  is  a  sharp  sound  like 
the  smacking  of  lips,  which  is  useful  in 
identifying  this  long-tailed,  thicketrhaun^ 
ing  bird,  which  does  not  much  relish 
close  scrutiny.  The  brown  thrasher  is 
not  so  fond  of  fruit  as  the  catbird  and 
mocker,  but  devours  a  much  larger  per- 
centage of  animal  food.  Beetles  form 
one-half  of  the  animal  food,  grasshop- 
pers and  crickets  one-flfth,  caterpillars, 
including  cutworms,  somewhat  less  than 
one-flfth,  and  bugs,  spiders,  and  miUipeds 
comprise  most  of  the  remainder.  The 
brown  thrasher  feeds  on  such  coleopter- 
ous pests  as  wire  worms,  May  beetles,  rice 
weevils,  rose  beetles,  and  figeaters.  By 
its  destruction  of  these  and  other  insects, 
which  constitute  more  than  60  per  cent 
of  Jts  food,  the  thrasher  much  more  than 
compensates  for  that  portion  (about  one- 
tenth)  of  its  diet  derived  from  cultivated 
crops. 

Catbird 

Dumetella  caroHnensia 

Length,  about  nine  inches.  The  slaty 
gray  plumage  and  black  cap  and  tail  are 
distinctive. 

Range 

Breeds  throughout  the  United  States 
west  to  New  Mexico,  Utah,  Oregon  and 
Washington,  and  in  Southern  Canada; 
winters  from  the  Gulf  states  to  Panama. 

Habits  and  Economic  Status 

In  many  localities  the  catbird  is  one 
of  the  commonest  birds.  Tangled  growths 
are  its  favorite  nesting  places  and  re- 
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treats,  but  berry  patches  and  ornamental 
shrubbery  are  not  disdained.  Hence  the 
bird  is  a  familiar  dooryard  visitor.  The 
bird  has  a  fine  song,  unfortunately 
marred  by  occasional  cat  calls.  With 
habits  similar  to  those  of  the  mocking 
bird  and  a  song  almost  as  yaried,  the 
catbird  has  never  secured  a  similar  place 
in  popular  favor.  Half  of  its  food  con- 
sists of  fruit,  and  the  cultivated  crops 
most  often  injured  are  cherries,  straw- 
berries, raspberries  and  blackberries. 
Beetles,  ants,  crickets  and  grasshoppers 
are  the  most  Important  element  of  its 
animal  food.  The  bird  is  known  to  at- 
tack a  few  pests,  as  cutworms,  leaf  bee- 
tles, clover-root  curculio,  and  the  peri- 
odical cicada,  but  the  good  it  does  in  this 
way  probably  does  not  pay  for  the  fruit 
it  steals.  The  extent  to  which  it  should 
be  protected  may  perhaps  be  left  to  the 
individual  cultivator;  that  is,  it  should 
be  made  lawful  to  destroy  catbirds  that 
are  doing  manifest  damage  to  crops. 

Mocking  Bird 

Mimu8  polyglottos 

Length,  10  inches.  Most  easily  dis- 
tinguished from  the  similarly  colored 
loggerhead  shrike  by  the  absence  of  a 
conspicuous  black  stripe  through  the  eye. 

Range 

Resident  from  Southern  Mexico  north 
to  California,  Wyoming,  Iowa,  Ohio  and 
Maryland;  casual  farther  north. 

Habits  and  Economic  Statns 

Because  of  its  incomparable  medleys 
and  imitative  powers,  the  mocking  bird 
is  the  most  renowned  singer  of  the  West- 
em  hemisphere.  Even  in  confinement  it 
is  a  masterly  performer,  and  formerly 
thousands  were  trapped  and  sold  for  cage 
birds,  but  this  reprehensible  practice  has 
been  largely  stopped  by  protective  laws. 
It  is  not  surprising,  therefore,  that  the 
mocking  bird  should  receive  protection 
principally  because  of  its  ability  as  a 
songster  and  its  preference  for  the  vicin- 
ity of  dwellings.  Its  place  In  the  afTec- 
tions  of  the  South  is  similar  to  that  occu- 
pied by  the  robin  in  the  North.  It  is 
well  that  this  is  true,  for  the  bird  ap- 
pears   not    to    earn    protection    from    a 


strictly  economic  standpoint  About  half 
of  its  diet  consists  of  fruit,  and  many 
cultivated  varieties  are  attacked,  such  as 
oranges,  grapes,  figs,  strawberries,  black- 
berries and  raspberries.  Somewhat  less 
than  a  fourth  of  the  food  is  animal  mat- 
ter, and  grasshoppers  are  the  largest 
single  element.  The  bird  is  fond  of  cot- 
ton worms,  and  is  known  to  feed  also  on 
the  chinch  bug,  rice  weevil  and  bollworm. 
It  is  unfortunate  that  it  does  not  feed 
on  injurious  insects  to  an  extent  suffi- 
cient to  offset  its  depredations  on  fruit 

Myrtle  Warbler 

Dendroica  coronata 

Length,  five  and  one-half  inches.  The 
similarly  colored  Audubon's  warbler  has 
a  yellow  throat  instead  of  a  white  one. 

Range 

Breeds  throughout  most  of  the  for- 
ested area  of  Canada  and  south  to  Minne- 
sota, Michigan,  New  York  and  Massachu- 
setts; winters  in  the  southern  two-thirds 
of  the  United  States  and  south  to 
Panama. 

Habits  and  Economic  Statns 

This  member  of  our  beautiful  wood 
warbler  family,  a  family  peculiar  to 
America,  has  the  characteristic  voice, 
coloration  and  habits  of  its  kind.  Trim 
of  form  and  graceful  of  motion,  when 
seeking  food  it  combines  the  methods  of 
the  wrens,  creepers  and  fiycatchers.  It 
breeds  only  in  the  northern  parts  of  the 
Eastern  United  States,  but  in  migration 
it  occurs  in  every  patch  of  woodland  and 
is  BO  numerous  that  it  is  familiar  to 
every  observer.  Its  place  is  taken  in  the 
West  by  Audubon's  warbler.  More  than 
three-fourths  of  the  food  of  the  myrtle 
warbler  consists  of  insects,  practically 
all  of  them  harmful.  It  is  made  up  of 
small  beetles,  including  some  weevils, 
with  many  ants  and  wasps.  This  bird  is 
so  small  and  nimble  that  it  successfully 
attacks  Insects  too  minute  to  be  prey  for 
larger  birds.  Scales  and  plant  lice  form 
a  very  considerable  part  of  its  diet  Flies 
are  the  largest  item  of  food;  in  fact  only 
a  few  flycatchers  and  swallows  eat  as 
many  flies  as  this  bird.  The  vegetable 
food   (22  per  cent)   is  made  up  of  fruit 
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and  the  seeds  of  poison  oak  or  iyy,  also 
the  seeds  of  pine  and  of  the  bayberry. 

Loggerhead  Shrike 

Lanius  ludovidanus 

Length,  about  nine  inches.  A  gray, 
black  and  white  bird,  distinguished  from 
the  somewhat  similarly  colored  mocking 
bird  by  the  black  stripe  on  side  of  head. 

Range 

Breeds  throughout  the  United  States, 
Mexico  and  Southern  Canada;  winters  in 
the  southern  half  of  the  United  States 
and  in  Mexico. 

Habits  and  EcoDonile  Status 

The  loggerhead  shrike,  or  Southern 
butcher  bird.  Is  common  throughout  its 
range  and  is  sometimes  called  "French 
mocking  bird"  from  a  superficial  resem- 
blance and  not  from  its  notes,  which  are 
harsh  and  unmusical.  The  shrike  is 
naturally  an  insectivorous  bird  which  has 
extended  its  bill  of  fare  to  include  small 
mammals,  birds  and  reptiles.  Its  hooked 
beak  is  well  adapted  to  tearing  its  prey, 
while  to  make  amends  for  the  lack  of 
talons  it  has  hit  upon  the  plan  of  forcing 
its  victim,  if  too  large  to  swallow,  into 
the  fork  of  a  bush  or  tree,  where  it  can 
tear  it  asunder.  Insects,  especially  grass- 
hoppers, constitute  the  larger  part  of  its 
food,  though  beetles,  moths,  caterpillars, 
ants,  wasps  and  a  few  spiders  also  are 
taken.  While  the  butcher  bird  occasion- 
ally catches  small  birds,  its  principal 
vertebrate  food  is  small  mammals,  as 
field  mice,  shrews,  and  moles,  and  when 
possible  it  obtains  lizards.  It  habitually 
impales  its  surplus  prey  on  a  thorn, 
sharp  twig,  or  barb  of  a  wire  fence. 

Bam  SwaUow 

Hirundo  erythrogastra 

Length,  about  seven  inches.  Dis- 
tinguished among  our  swallows  by  deeply 
forked  tail. 

Range 

Breeds  throughout  the  United  States 
(except  the  South  Atlantic  and  Gulf 
states)  and  most  of  Canada;  winters  in 
South  America. 


Habits  and  Economle  Status 

This  is  one  of  the  most  familiar  birds 
of  the  farm  and  one  of  the  greatest  in- 
sect destroyers.  From  daylight  to  dark 
on  tireless  wings  it  seeks  its  prey,  and 
the  insects  destroyed  are  countless.  Its 
favorite  nesting  site  is  a  bam  rafter, 
upon  which  it  sticks  its  mud  basket. 
Most  modem  barns  are  so  tightly  con- 
structed that  swallows  cannot  gain  en- 
trance, and  in  New  England  and  some 
other  parts  of  the  country  barn  swallows 
are  much  less  numerous  than  •  formerly. 
Farmers  can  easily  provide  for  the  en- 
trance and  exit  of  the  birds  and  so  add 
materially  to  their  numbers.  It  may  be 
well  to  add  that  the  parasites  that  some- 
times infest  the  nests  of  swallows  are 
not  the  ones  the  careful  housewife 
dreads,  and  no  fear  need  be  felt  of  the 
infestation  spreading  to  the  houses.  In- 
jects taken  on  the  wing  constitute  the 
almost  exclusive  diet  of  the  bam  swal- 
low. More  than  one-third  of  the  whole 
consists  of  flies,  including  unfortunately 
some  useful  parasitic  species.  Beetles 
stand  next  in  order  and  consist  of  a  few 
weevils  and  many  of  the  small  dung 
beetles  of  the  May  beetle  family  that 
swarm  over  the  pastures  in  the  late  after- 
noon. Ants  amount  to  more  than  one- 
fifth  of  the  whole  food,  while  wasps  and 
bees  are  well  represented. 

Purple  Martin 

Progne  suJyis 

Length,  about  eight  inches. 

Range 

Breeds  throughout  the  United  States 
and  Southern  Canada,  south  to  Central 
Mexico;   winters  in  South  America. 

Habits  and  Eeonomle  Status 

This  is  the  largest  as  it  is  one  of  the 
most  beautiful  of  the  swallow  tribe.  It 
formerly  built  its  nests  in  cavities  of 
trees,  as  it  still  does  in  wild  districts, 
but  learning  that  man  was  a  friend  it 
soon  adopted  domestic  habits.  Its  pres- 
ence about  the  farm  can  often  be  secured 
by  erectlDg  houses  suitable  for  nesting 
sites  and  protecting  them  from  usurpa- 
tion by  the  English  sparrow,  and  every 
elfort  should   be   made   to   increase   the 
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number  of  colonies  of  this  very  useful 
bird.  The  boxes  should  be  at  a  reason- 
able height,  say  15  feet  from  the  ground, 
and  made  Inaccessible  to  cats.  A  colony 
of  these  birds  on  a  farm  makes  great  in- 
roads upon  the  insect  population,  as  the 
birds  not  only  themselves  feed  upon  in- 
sects but  rear  their  young  upon  the  same 
diet.  Fifty  years  ago  in  New  England  it 
was  not  uncommon  to  see  colonies  of  60 
pairs  of  martins,  but  most  of  them  haye 
now  vanished  for  no  apparent  reason  ex- 
cept that  the  martin  houses  have  de- 
cayed and  have  not  been  renewed.  More 
than  three-fourths  of  this  bird's  food  con- 
sists of  wasps,  bugs,  and  beetles,  their 
importance  being  in  the  order  given.  The 
beetles  include  several  species  of  harmful 
weevils,  as  the  clover-leaf  weevils  and  the 
nut  weevils.  Besides  these  are  many 
crane  flies,  moths.  May  flies,  and  dragon 
flies. 

Black-Headed  Grosbeak 

Zamelodia  melanocephala 

Length,  about  eight  and  one-fourth 
inches. 

Range 

Breeds  from  the  Pacific  coast  to  Ne- 
braska and  the  Dakotas,  and  from  South- 
ern Canada  to  Southern  Mexico;  winters 
in  Mexico. 

Habits  and  Economic  Status 

The  black-headed  grosbeak  takes  the 
place  in  the  West  of  the  rosebreast  in  the 
East,  and  like  it  is  a  fine  songster.  Like 
it  also  the  blackhead  readily  resorts  to 
orchards  and  gardens  and  is  common  in 
agricultural  districts.  The  bird  has  a 
very  powerful  bill  and  easily  crushes  or 
cuts  into  the  firmest  fruit.  It  feeds  upon 
cherries,  apricots  and  other  fruits,  and 
also  does  some  damage  to  green  peas  and 
beans,  but  it  is  so  active  a  foe  of  certain 
horticultural  pests  that  we  can  afford  to 
overlook  its  faults.  Several  kinds  of 
scale  insects  are  freely  eaten,  and  one, 
the  black  olive  scale,  constitutes  a  fifth 
of  the  total  food.  In  May  many  canker 
worms  and  codling  moths  are  consumed, 
and  almost  a  sixth  of  the  bird's  seasonal 
food  consists  of  fiower  beetles,  which  do 
incalculable  damage  to  cultivated  fiowers 
and   to   ripe   fruit.     For   each   quart   of 


fruit  consumed  by  the  black-headed  gros- 
beak it  destroys  in  actual  bulk  more  than 
one  and  one-half  quarts  of  black  olive 
scales  and  one  quart  of  fiower  beetles, 
besides  a  generous  quantity  of  codling 
moth  pupae  and  cankerworms.  It  is 
obvious  that  such  work  as  this  pays  many 
times  over  for  the  fruit  destroyed. 

Rose-Breasted  Grosbeak 

Zamelodia  ludoviciana 
Length,  eight  inches. 

Range 

Breeds  from  iCansas,  Ohio,  Georgia 
(mountains),  and  New  Jersey,  north  to 
Southern  Canada;  winters  from  Mexico 
to  South  America. 

Habits  and  Economic  Statvs 

This  beautiful  grosbeak  is  noted  for  Its 
clear,  melodious  notes,  which  are  poured 
forth  in  generous  measure.  The  rose- 
breast  sings  even  at  midday  during  sum- 
mer, when  the  intense  heat  has  silenced 
almost  every  other  songster.  Its  beauti- 
ful plumage  and  sweet  song  are  not  its 
sole  claim  on  our  favor,  for  few  birds 
*are  more  beneficial  to  agriculture.  The 
rosebreast  eats  some  green  peas  and  does 
some  damage  to  fruit.  But  this  mischief 
is  much  more  than  balanced  by  the  de- 
struction of  insect  pests.  The  bird  is  so 
fond  of  the  Colorado  potato  beetle  that  it 
has  earned  the  name  of  "potato-bug 
bird/'  and  no  less  than  a  tenth  of  the 
total  food  of  the  rosebreasts  examined 
consists  of  potato  beetles — evidence  that 
the  bird  Is  one  of  the  most  important 
enemies  of  the  pest.  It  vigorously  at- 
tacks cucumber  beetles  and  many  of  the 
scale  insects.  It  proved  an  active  enemy 
of  the  Rocky  Mountain  locust  during  that 
insect's  ruinous  invasions,  and  among 
the  other  pests  it  consumes  are  the 
spring  and  fall  cankerworms,  orchard  and 
forest  tent  caterpillars,  tussock,  gipsy  and 
brown-tail  moths,  plum  curculio,  army 
worm  and  chinch  bug.  In  fact,  not  one 
of  our  birds  has  a  better  record. 

Song  Sparrow 

Melospiza  melodia 
Length,     about     six     and     one-fourth 
inches.    The  heavily  spotted  breast  with 
heavy  central  blotch  is  characteristic. 
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Range 

Breeds  in  the  United  States  (except 
the  South  Atlantic  and  Quit  states), 
Soathem  Canada,  Southern  Alaska,  and 
Mexico;  winters  in  Alaska  and  most  of 
the  United  States  southward. 

Habits  and  Eeonomie  Stains 

Like  the  familiar  little  "chippy,"  the 
song  sparrow  is  one  of  our  most  domestic 
species,  and  builds  its  nest  in  hedges  or 
in  garden  shrubbery  close  to  houses, 
whenever  it  is  reasonably  safe  from  the 
house  cat,  which,  however,  takes  heavy 
toll  of  the  nestlings.  It  is  a  true  har^ 
binger  of  spring,  and  its  delightful  little 
song  is  thrilled  forth  from  the  top  of 
some  green  shrub  in  early  March  and 
April,  before  most  of  our  other  songsters 
have  thought  of  leaving  the  sunny  South. 
Song  sparrows  vary  much  in  habits,  as 
well  as  in  size  and  coloration.  Some 
forms  live  along  streams  bordered  by 
deserts,  others  in  swamps  among  bul- 
rushes and  tules,  others  in  timbered  reg- 
ions, others  on  rocky  barren  hillsides,  and 
still  others  in  rich,  fertile  valleys.  With 
such  a  variety  of  habitat,  the  food  of  the 
species  naturally  varies  considerably. 
About  three-fourths  of  its  diet  consists 
of  the  seeds  of  noxious  weeds  and  one- 
fourth  of  insects.  Of  these,  beetles,  espe- 
cially weevils,  constitute  the  major  por- 
tion. Ants,  wasps,  bugs  (including  the 
black  olive  scale),  and  caterpillars  are 
also  eaten.  Grasshoppers  are  taken  by 
the  Eastern  birds,  but  not  by  the  West- 
ern ones. 

Chipping  Sparrow 

Spizella  pasaerina 

Length,  about  five  and  one-fourth 
inches.  Distinguished  by  the  chestnut 
crown,  black  line  through  eye,  and  black 
bill. 

Range 

Breeds  throughout  the  United  States, 
south  to  Nicaragua,  and  north  to  South- 
em  Canada;  winters  in  the  Southern 
United  States  and  southward. 

Habits  and  Economic  Status 

The  chipping  sparrow  is  very  friendly 
and  domestic,  and  often  builds  its  nest 
in  gardens  and  orchards  or  in  the  shrub- 
bery close  to  dwellings.     Its  gentle  and 


confiding  ways  endear  it  to  all  bird 
lovers.  It  is  one  of  the  most  insectivor- 
ous of  all  the  sparrows.  Its  diet  consists 
of  about  42  per  cent  of  insects  and 
spiders  and  68  per  cent  of  vegetable  mat- 
ter. The  animal  food  consists  largely  of 
caterpillars,  of  which  it  feeds  a  great 
many  to  its  young.  Besides  these,  it  eats 
beetles,  including  many  weevils,  of 
which  one  stomach  cQntained  80.  It  also 
eats  ants,  wasps,  and  bugs.  Among  the 
latter  are  plant  lice  and  black  olive 
scales.  The  vegetable  food  is  practically 
all  weed  seed.  A  nest  with  four  young 
of  this  species  was  watched  at  different 
hours  on  four  days.  In  the  seven  hours 
of  observation  119  feedings  were  noted, 
or  an  average  of  17  feedings  per  hour,  or 
four  and  one-half  feedings  per  hour  to 
each  nestling.  This  would  give  for  a  day 
of  14  hours  at  least  288  insects  eaten  by 
the  brood. 

White-Crowned  Sparrow 

Zonotriohia  leucophrya 
Length,  seven  inches.    The  only  similar 
sparrow,  the  white^hroat,  has  a  yellow 
spot  in  front  of  eye. 

Range 

Breeds  in  Canada,  the  mountains  of 
New  Mexico,  Colorado,  Wyoming  and 
Montana,  and  thence  to  the  Pacific  coast; 
winters  in  the  southern  half  of  the 
United  States  and  Northern  Mexico. 

Habits  and  Economic  Status 

This  beautiful  sparrow  is  much  more 

numerous  In  the  Western  than  in  the 
Eastern  states,  where,  indeed,  it  is  rather 
rare.  In  the  East  it  is  shy  and  retiring, 
but  it  is  much  bolder  and  more  conspicu- 
ous in  the  far  West  and  there  often  fre- 
quents gardens  and  parks.  Like  most  of 
its  family  it  is  a  seed  eater  by  preference, 
and  insects  comprise  very  little  more 
than  seven  per  cent  of  its  diet.  Cater- 
pillars are  the  largest  item,  with  some 
beetles,  a  few  ants  and  wasps,  and  some 
bugs,  among  which  are  black  olive  scales. 
The  great  bulk  of  the  food,  however, 
consists  of  weed  seeds,  which  amount  to 
74  per  cent  of  the  whole.  In  California 
this  bird  is  accused  of  eating  the  buds 
and  blossoms  of  fruit  trees,  but  buds  or 
blossoms  were  found  in  only  30  out  of 
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616  stomachs,  and  probably  It  is  only 
under  exceptional  circumstances  that  it 
does  any  damage  in  this  way.  Evidently 
neither  the  farmer  nor  the  fruit  grower 
has  much  to  fear  from  the  whitoHsrowned 
sparrow.  The  little  fruit  it  eats  is  mostly 
wild,  and  the  grain  eaten  is  waste  or  vol- 
unteer. 

English  Sparrow 

Pwser  domeaticus 

Length,  about  six  and  one-fourth 
inches.  Its  incessant  chattering,  quarrel- 
some disposition,  and  abundance  and  fa- 
miliarity about  human  habitations  dis- 
tinguish it  from  our  native  sparrows. 

Range 

Resident  throughout  the  United  States 
and  Southern  Canada. 

Habits  and  Economle  Status 

Almost  universally  condemned  since 
its  introduction  into  the  United  States, 
the  English  sparrow  has  not  only  held 
its  own,  but  has  ever  increased  in  num- 
bers and  extended  its  range  in  spite  of 
all  opposition.  Its  habit  of  driving  out  or 
even  killing  more  beneficial  species  and 
the  defiling  of  buildings  by  its  droppings 
and  by  its  own  unsightly  structures,  are 
serious  objections  to  this  sparrow.  More- 
over, in  rural  districts,  it  is  destructive 
to  grain,  fruit,  peas,  beans  and  other 
vegetables.  On  the  other  hand,  the  bird 
feeds  to  some  extent  on  a  large  number 
of  insect  pests,  and  this  fact  points  to 
the  need  of  a  new  investigation  of  the 
present  economic  status  of  the  species, 
especially  as  it  promises  to  be  of  service 
in  holding  in  check  the  newly  introduced 
alfalfa  weevil,  which  threatens  the  alfalfa 
industry  in  Utah  and  neighboring  states. 
In  cities  most  of  the  food  of  the  English 
sparrow  is  waste  material  secured  from 
the  streets. 

Crow  Blackbird 

Quiacalua  quiscula 

Length,  12  inches.  Shorter  by  at  least 
three  inches  than  the  other  grackles  with 
trough-shaped  tails.  Black,  with  purplish, 
bluish  and  bronze  reflections. 

Range 

Breeds  throughout  the  United  States 
west   to   Texas,    Colorado   and   Montana, 


and  in  Southern  Canada;  winters  in  the 
southern  half  of  the  breeding  range. 

Habits  and  Economic  Status 

This  blackbird  is  a  beautiful  species, 
and  is  well  known  from  its  habit  of  con- 
gregating in  city  parks  and  nesting  there 
year  after  year.  Like  other  species  which 
habitually  assemble  in  great  flocks,  it  is 
capable  of  inflicting  much  damage  on  any 
crop  it  attacks,  and  where  it  is  harmful  a 
Judicious  reduction  of  numbers  is  prob- 
ably sound  policy.  It  shares  with  the 
crow  and  blue  Jay  the  evil  habit  of  pillag- 
ing the  nests  of  small  birds  of  eggs  and 
young.  Nevertheless  it  does  much  good 
by  destroying  insect  pests,  especially 
white  grubs,  weevils,  grasshoppers  and 
caterpillars.  Among  the  caterpillars  are 
army  worms  and  other  cutworms.  When 
blackbirds  gather  in  large  flocks,  as  in 
the  Mississippi  valley,  they  may  greatly 
damage  grain,  either  when  first  sown  or 
when  in  the  milk.  In  winter  they  sub- 
sist mostly  on  weed  seed  and  waste 
grain. 

Brewer's  Blackbird 

Euphagua  cyanocephaJua 
Length,  10  inches.    Its  glossy  purplish 
head  distinguishes  it  from  other  black- 
birds that  do  not  show  in  flight  a  trough- 
shaped  tail. 

Range 

Breeds  in  the  West,  east  to  Texas,  Kan- 
sas and  Minnesota,  and  north  to  South- 
em  Canada;  winters  over  most  of  the 
United  States  breeding  range,  south  to 
Guatemala. 

Habits  and  Economic  Status 

Very  numerous  in  the  West  and  in  fall 
gathers  in  immense  flocks,  especially 
about  barnyards  and  corrals.  During  the 
cherry  season  in  California  Brewer's 
blackbird  is  much  in  the  orchards.  In 
one  case  they  were  seen  to  eat  freely  of 
cherries,  but  when  a  neighboring  fruit 
raiser  began  to  plow  his  orchard  almost 
every  blackbird  in  the  vicinity  was  upon 
the  newly  opened  ground  and  close  at 
the  plowman's  heels  in  its  eagerness  to 
get  the  insects  exposed  by  the  plow. 
Caterpillars  and  pupae  form  the  largest 
Item  of  animal  food  (about  12  per  cent). 
Many  of  these  are  cutworms,  and  cotton 
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bollworms  or  com  earworms  were  found 
in  10  stomachs  and  codling  moth  pupae 
In  11.  Beetles  constitute  over  11  per 
cent  of  the  food.  The  vegetable  food  Is 
practically  contained  in  three  items — 
grain,  fruit  and  weed  seeds.  Grain, 
mostly  oats,  amounts  to  54  per  cent; 
fruit,  largely  cherries,  four  per  cent;  and 
weed  seeds,  not  quite  nine  per  cent.  The 
grain  is  probably  mostly  wild,  volunteer 
or  waste,  so  that  the  bird  does  most  dam- 
age by  eating  fruit. 

Bvllock's  Oriole 

Ictenu  hullocki 

Length,  about  eight  inches.  Our  only 
oriole  with  top  of  head  and  throat  black 
and  cheeks  orange. 

Range 

Breeds  from  South  Dakota,  Nebraska 

and  Kansas  to  the  Pacific  ocean  and 
from  Southern  Canada  to  Northern  Mex- 
ico; winters  in  Mexico. 

Habits  and  Economic  Status 

In  the  West  this  bird  takes  the  place 
occupied  in  the  East  by  the  Baltimore 
oriole.  In  food,  nesting  habits,  and  song 
the  birds  are  similar.  Both  are  migratory 
and  remain  on  their  summer  range  only 
some  five  or  six  months.  They  take 
kindly  to  orchards,  gardens,  and  the 
▼icinity  of  farm  buildings  and  often  live 
in  villages  and  city  parks.  Their  diet  is 
largely  made  up  of  insects  that  infest 
orchards  and  gardens.  When  fruit  trees 
are  in  bloom  they  are  constantly  busy 
among  the  blossoms  and  save  many  of 
them  from  destruction.  In  the  food  of 
Bullock's  oriole  beetles  amount  to  35  per 
cent  and  nearly  all  are  harmful.  Many 
of  these  are  weevils,  some  of  which  live 
upon  acorns  and  other  nuts.  Ants  and 
wasps  amount  to  15  per  cent  of  the  diet. 
The  black  olive  scale  was  found  in  45  of 
the  162  stomachs  examined.  Caterpillars, 
with  a  few  moths  and  pupae,  are  the 
largest  item  of  food  and  amount  to  over 
41  per  cent.  Among  these  were  codling 
moth  larvae.  The  vegetable  food  is  prac- 
tically all  fruit  (19  per  cent)  and  in 
cherry  season  consists  largely  of  that 
fruit  Eating  small  fruits  is  the  bird's 
worst  trait,  but  It  will  do  harm  in  this 
way  only  when  very  numerous. 


Meadowlarfcs 

BtumeJla  magna  and  Stumella  neglecta 
Length,  about  10%  inches. 

Range 

Breed  generally  in  the  United  States, 
Southern  Canada,  and  Mexico  to  Costa 
Rica;  winter  from  the  Ohio  and  Potomac 
valleys  and  British  Columbia  southward. 

Habits  and  Economic  Status 

Our  two  meadowlarks,  though  difter- 
ing  much  In  song,  resemble  each  other 
closely  in  plumage  and  habits.  Grassy 
plains  and  uplands  covered  with  a  thick 
growth  of  grass  or  weeds,  with  nearby 
water,  furnish  the  conditions  best  suited 
to  the  meadowlark's  taste.  The  song  of 
the  Western  bird  Is  loud,  clear  and  melo- 
dious. That  of  its  Eastern  relative  is 
feebler  and  loses  much  by  comparison. 
In  many  localities  the  meadowlark  is 
classed  and  shot  as  a  game  bird.  From 
the  farmer's  standpoint  this  is  a  mistake, 
since  its  value  as  an  insect  eater  is  far 
greater  than  as  a  game  bird.  Both  the 
bollweevil,  the  foe  of  the  cotton  grower, 
and  the  alfalfa  weevil  are  among  the 
beetles  it  habitually  eats.  Twenty-five 
per  cent  of  the  diet  of  this  bird  is 
beetles,  half  of  which  are  predaceous 
ground  beetles,  accounted  useful  insects, 
and  one-fifth  are  destructive  weevils. 
Caterpillars  form  11  per  cent  of  the  food 
and  are  eaten  in  every  month  in  the 
year.  Among  these  are  many  cutworms 
and  the  well  known  army  worm.  Grass- 
hoppers are  favorite  food  and  are  eaten 
in  every  month  and  almost  every  day. 
The  vegetable  food  (24  per  cent  of  the 
whole)  consists  of  grain  and  weed  seeds. 

Bed- Winged  Blackbird 

Agelaiu8  phoenicetis 

Length,  about  nine  and  one-half  inches. 

Range 

Breeds  in  Mexico  and  North  America 
south  of  the  Barren  Grounds;  winters  in 
southern  half  of  United  States  and  south 
to  Costa  Rica. 

Habits  and  Economic  Stains 

The  prairies  of  the  upper  Mississippi 
valley,  with  their  numerous  sloughs  and 
ponds,   furnish   ideal   nesting  places  for 
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redwings,  and  consequently  this  region 
has  become  the  great  breeding  ground 
for  the  species.  These  prairies  pour  forth 
the  vast  flocks  that  play  havoc  with 
gralnfields.  East  of  the  Appalachian 
range,  marshes  on  the  shores  of  lakes, 
rivers,  and  estuaries  are  the  only  avail- 
able breeding  sites  and,  as  these  are 
comparatively  few  and  small,  the  species 
Is  much  less  abundant  than  In  the  West. 
Redwings  are  eminently  gregarious,  liv- 
ing In  flocks  and  breeding  In  communi- 
ties. The  food  of  the  redwing  consists 
of  27  per  cent  animal  matter  and  73  per 
cent  vegetable.  Insects  constitute  prac- 
tically one-fourth  of  the  food.  Beetles 
(largely  weevils,  a  most  harmful  group) 
amount  to  10  per  cent.  Grasshoppers  are 
eaten  In  every  month  and  amount  to 
about  five  per  cent  Caterpillars  (among 
them  the  Injurious  army  worm)  are  eaten 
at  all  seasons  and  aggregate  six  per  cent 
Ants,  wasps,  bugs,  flies,  dragon  flies,  and 
spiders  also  are  eaten.  The  vegetable 
food  consists  of  seeds.  Including  grain,  of 
which  oats  Is  the  favorite,  and  some 
small  fruits.  When  In  large  flocks  this 
bird  Is  capable  of  doing  great  harm  to 
grain. 

Bobolink 

Dolichonyx  oryzivorua 

Length,  about  seven  Inches. 

Bange 

Breeds  from  Ohio  northeast  to  Nova 
Scotia,  north  to  Manitoba,  and  northwest 
to  British  Columbia;  winters  In  South 
America. 

Habits  and  Economic  Status 

When  American  writers  awoke  to  the 
beauty  and  attractiveness  of  our  native 
birds,  among  the  first  to  be  enshrined  in 
song  and  story  was  the  bobolink.  Few 
species  show  such  striking  contrasts  in 
the  color  of  the  sexes,  and  few  have  songs 
more  unique  and  whimsical.  In  its  north- 
em  home  the  bird  is  loved  for  its  beauty 
and  its  rich  melody;  in  the  South  it 
earns  deserved  hatred  by  its  destructlve- 
ness.  Bobolinks  reach  the  southeastern 
coast  of  the  United  States  the  last  half 
of  April  just  as  rice  is  sprouting,  and  at 
once  begin  to  pull  up  and  devour  the 
sprouting  kernels.     Soon   they   move   on 


to  their  northern  breeding  grounds, 
where  they  feed  upon  Insects,  weed  seeds, 
and  a  little  grain.  When  the  young  are 
well  on  the  wing,  they  gather  In  flocks 
with  the  parent  birds  and  gradually  move 
southward,  being  then  generally  known 
as  reed  birds.  They  reach  the  rice  fields 
of  the  CaroUnas  about  August  20,  when 
the  rice  is  in  the  milk.  Then,  until  the 
birds  depart  for  South  America,  planters 
and  birds  fight  for  the  crop,  and  In  spite 
of  constant  watchfulness  and  Innumer- 
able devices  for  scaring  the  birds  a  loss 
of  10  per  cent  of  the  rice  Is  the  usual 
result 

Common  Crow 

Corvus  hrachyrhynchos 

Length,  19  Inches. 

Bange 

Breeds  throughout  the  United  States 
and  most  of  Canada;  winters  generally 
In  the  United  States. 

Habits  and  Economic  Status 

The  general  habits  of  the  crow  are  uni- 
versally known.  Its  ability  to  commit 
such  misdeeds  as  pulling  com  and  steal- 
ing eggs  and  fruit  and  to  get  away  un- 
scathed Is  little  short  of  marvelous.  Much 
of  the  crow's  success  In  life  Is  due  to  co- 
operation, and  the  social  Instinct  of  the 
species  has  its  highest  expression  In  the 
winter  roosts,  which  are  sometimes  fre- 
quented by  hundreds  of  thousands  of 
crows.  From  these  roosts  dally  filghts  of 
many  miles  are  made  in  search  of  food. 
Injury  to  sprouting  com  is  the  most  fre- 
quent complaint  against  this  species,  but 
by  coating  the  seed  grain  with  coal  tar 
most  of  this  damage  may  be  prevented. 
Losses  of  poultry  and  eggs  may  be  avert- 
ed by  proper  housing  and  the  judicious 
use  of  wire  netting.  The  Insect  food  of 
the  crow  includes  wlreworms,  cutworms, 
white  grubs,  and  grasshoppers,  and  dur- 
ing outbreaks  of  these  Insects  the  crow 
renders  good  service.  The  bird  is  also 
an  efficient  scavenger.  But  chlefiy  be- 
cause of  its  destruction  of  beneficial  wild 
birds  and  their  eggs  the  crow  must  be 
classed  as  a  criminal,  and  a  reduction  In 
its  numbers  in  localities  where  It  Is  seri- 
ously destructive  is  justifiable. 
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CaUf ornla  Jay 

Aphelocoma  califomica 

Length,  12  inchee.  DlBtlnguished  from 
other  Jays  within  its  range  by  its  decid- 
edly whitish  underparts  and  brown  patch 
on  the  back. 

Range 

Resident  in  California,  north  to  South- 
em  Washington,  and  south  to  Southern 
Lower  California. 

Habits  and  Economic  Status 

This  Jay  has  the  same  general  traits 
of  character  as  the  Eastern  blue  Jay.  He 
is  the  same  noisy,  rollicking  fellow  and 
occupies  a  corresponding  position  in  bird 
society.  Robbing  the  nests  of  smaller 
birds  is  a  favorite  pastime,  and  he  is  a 
persistent  spy  upon  domestic  fowls  and 
well  knows  the  meaning  of  the  cackle  of 
a  hen.  Not  only  does  he  steal  eggs  but 
he  kills  young  chicks.  The  insect  food 
of  this  Jay  constitutes  about  one-tenth 
of  its  annual  sustenance.  The  inclusion 
of  grasshoppers  and  caterpillars  makes 
this  part  of  the  bird's  food  in  its  favor. 
But  the  remainder  of  its  animal  diet  in- 
cludes altogether  too  large  a  proportion 
of  beneficial  birds  and  their  eggs,  and 
in  this  respect  it  appears  to  be  worse 
than  its  Eastern  relatiye,  the  blue  Jay. 
While  its  yegetable  food  is  composed 
largely  of  mast,  at  times  its  liking  for 
cultivated  fruit  and  grain  makes  it  a 
most  unwelcome  visitor  to  the  orchard 
and  farm.  In  conclusion,  it  may  be  said 
that  over  much  of  its  range  this  Jay  is 
too  abundant  for  the  best  interests  of 
agriculture  and  horticulture. 

Blve  Jay 

Cyanocitta  cristata 

Length,  11%  inches.  The  brilliant  blue 
of  the  wings  and  tail  combined  with  the 
black  crescent  of  the  upper  breast  and 
the  crested  head  distinguish  this  species. 

Range 

Resident  in  the  Eastern  United  States 
and  Southern  Canada,  west  to  the  Dar 
kotas,  Colorado  and  Texas. 

Haliiis  and  Economic  Status 

The  blue  Jay  is  of  a  dual  nature.  Cau- 
tious and  silent  in  the  vicinity  of  its 


nest,  away  from  it  it  is  bold  and  noisy. 
Sly  in  the  commission  of  mischief,  it  is 
ever  ready  to  scream  "thief"  at  the  slight- 
est disturbance.  As  usual  in  such  cases, 
its  remarks  are  applicable  to  none  more 
than  itself,  a  fact  neighboring  nest  hold- 
ers know  to  their  sorrow,  for  during  the 
breeding  season  the  Jay  lays  heavy  toll 
upon  the  eggs  and  young  of  other  birds, 
and  in  doing  so  deprives  us  of  the  serv- 
ices of  species  more  beneficial  than  itself. 
Approximately  three-fourths  of  the  an- 
nual food  of  the  blue  Jay  is  vegetable 
matter,  the  greater  part  of  which  is  com- 
posed of  mast,  i.  e.,  acorns,  chestnuts, 
beechnuts,  and  the  like.  Com  is  the 
principal  cultivated  crop  upon  which  this 
bird  feeds,  but  stomach  analsrsis  indi- 
cates that  most  of  the  com  taken  is  waste 
grain.  Such  noxious  insects  as  wood- 
boring  beetles,  grasshoppers,  eggs  of  vari- 
ous caterpillars,  and  scale  insects  consti- 
tute about  one-fifth  of  its  food. 

Homed  Lark 

Otocoris  alpestris 

Length,  about  seven  and  three-fourths 
inches.  The  black  mark  across  the  breast 
and  the  small,  pointed  tufts  of  dark 
feathers  above  and  behind  the  eyes  dis- 
tinguish the  bird. 

Range 

Breeds  throughout  the  United  States 
(except  the  South  Atlantic  and  Gulf 
states)  and  Canada;  winters  in  all  the 
United  States  except  Florida. 

Habits  and  Economic  Status 

Homed  larks  frequent  the  open  coun- 
try, especially  the  plains  and  deserts. 
They  associate  in  large  fiocks,  are  hardy, 
apparently  delighting  in  exposed  situa- 
tions in  winter,  and  often  nest  before 
snow  disappears.  The  fiight  is  irregular 
and  hesitating,  but  in  the  breeding  sea- 
son the  males  ascend  high  In  air,  singing 
as  they  go,  and  pitch  to  the  ground  in 
one  thrilling  dive.  The  preference  of 
homed  larks  is  for  vegetable  food,  and 
about  one-sixth  of  this  Is  grain,  chiefiy 
waste.  Some  sprouting  grain  is  pulled, 
but  drilled  grain  is  safe  from  injury. 
California  homed  larks  take  much  more 
grain  than  the  Eastern  birds,  specialis- 
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ing  on  oats,  but  this  is  accounted  for  by 
the  fact  that  oats  grow  wild  over  much 
of  the  state.  Weed  seeds  are  the  largest 
single  element  of  food.  The  insect  food, 
about  20  per  cent  of  the  whole,  includes 
such  pests  as  May  beetles  and  their 
larvae  (white  grubs),  leaf  beetles,  clover- 
leaf  and  clover-root  weevils,  the  potato- 
stalk  borer,  nut  weevils,  biUbugs,  and  the 
chinch  bug.  Grasshoppers  are  a  favorite 
food,  and  cutworms  are  freely  eaten.  The 
homed  larks,  on  the  whole,  may  be  con- 
sidered useful  birds. 

Arkansas  Kingbird 

Tyrannua  verticalis 

Length,  nine  inches.  The  white  edge 
of  the  feather  on  each  side  of  the  tail 
distinguishes  this  from  all  other  fly 
catchers  except  the  gray  and  salmon- 
colored  scissortail  of  Texas. 

Range 

Breeds  from  Minnesota,  Kansas  and 
Texas  to  the  Pacific  ocean  and  from 
Northern  Mexico  to  Southern  Canada; 
winters  from  Mexico  to  Guatemala. 

Habits  and  Economic  Statas 

The  Arkansas  kingbird  is  not  so  do- 
mestic as  its  Eastern  relative  and  seems 
to  prefer  the  hill  country  with  scattered 
oaks  rather  than  the  orchard  or  the  vi- 
cinity of  ranch  buildings,  but  it  some- 
times places  its  rude  and  conspicuous  nest 
in  trees  on  village  streets.  The  bird's 
yearly  food  is  composed  of  87  per  cent 
animal  matter  and  13  per  cent  vegetable. 
The  animal  food  is  composed  almost  en- 
tirely of  insects.  Like  the  Eastern  spe- 
cies, it  has  been  accused  of  destroying 
honeybees  to  a  harmful  extent,  and  re- 
mains of  honeybees  were  found  to  con- 
stitute five  per  cent  of  the  food  of  the 
individuals  examined,  but  nearly  all  those 
eaten  were  drones.  Bees  and  wasps,  in 
general,  are  the  biggest  item  of  food  (38 
per  cent),  grasshoppers  and  crickets 
stand  next  (20  per  cent),  and  beetles, 
mostly  of  noxious  species,  constitute  14 
per  cent  of  the  food.  The  vegetable  food 
consists  mostly  of  fruit,  such  as  the  elder 
and  other  berries,  with  a  few  seeds.  This 
bird  should  be  strictly  preserved. 


Kingbird 

Tyrannus  tyrannu8 

Length,  about  eight  and  one-half 
inches.  The  white  lower  surface  and 
white-tipped  tail  distinguish  this  fly 
catcher. 

Range 

Breeds  throughout  the  United  States 
(except  the  southwestern  part)  and 
Southern  Canada;  winters  from  Mexico 
to  South  America. 

Habits  and  Economie  Status 

The  kingbird  is  a  pronounced  enemy  of 
hawks  and  crows,  which  it  vigorously  at- 
tacks at  every  opportunity,  thereby  af- 
fording efFicient  protection  to  nearby 
poultry  yards  and  young  chickens  at 
large.  It  loves  the  open  country  and  is 
especially  fond  of  orchards  and  trees 
about  farm  buildings.  No  less  than  85 
,  per  cent  of  its  food  consists  of  insects, 
mostly  of  a  harmful  nature.  It  eats  the 
common  rose  chafer  or  rose  bug,  and 
more  remarkable  still  it  devours  blister 
beetles  freely.  The  bird  has  been  accused 
of  eating  honeybees  to  an  injurious  ex- 
tent, but  there  Is  little  ground  for  the 
accusation,  as  appears  from  the  fact  that 
examination  of  634  stomachs  showed  only 
61  bees  in  22  stomachs.  Of  these  51  were 
useless  drones.  On  the  other  hand,  it 
devours  robber  flies,  which  catch  and  de- 
stroy honeybees.  Grasshoppers  and 
crickets,  with  a  few  bugs  and  some  cut 
worms,  and  a  few  other  insects,  make  up 
the  rest  of  the  animal  food.  The  veget- 
able food  consists  of  fruit  and  a  few 
seeds.  The  kingbird  deserves  full  pro- 
tection. 

Niglithawk 

Chordeilea  virginianut 

Length,  10  inches.  Not  to  be  confused 
with  the  whippoorwill.  The  latter  lives 
in  woodland  and  is  chiefly  nocturnal.  The 
nighthawk  often  flies  by  day,  when  the 
white  bar  across  the  wing  and  its  nasal 
cry  are  distinguishing. 

Range 

Breeds  throughout  most  of  the  United 
States  and  Canada;  winters  in  South 
America. 
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Habits  and  Economic  Status 

The  skillful  evolutions  of  a  company 
of  nighthawks  as  the  birds  gracefully 
cleave  the  air  in  intersecting  circles  is  a 
sight  to  be  remembered.  So  expert  are 
they  on  the  wing  that  no  insect  is  safe 
from  them,  even  the  swift  dragonfly  be- 
ing captured  with  ease.  Unfortunately 
their  erratic  flight  tempts  men  to  use 
them  for  targets,  and  this  inexcusable 
practice  is  seriously  diminishing  their 
numbers,  which  is  deplorable,  since  no 
birds  are  more  useful.  This  species  makes 
no  nest,  but  lays  its  two  spotted  eggs  on 
the  bare  ground,  sometimes  on  the  gravel 
roof  of  the  city  house.  The  nighthawk 
is  a  voracious  feeder  and  is  almost  ex- 
clusively insectivorous.  Some  stomachs 
contained  from  30  to  60  different  kinds 
of  insects,  and  more  than  600  kinds  have 
been  identlfled  from  the  stomachs  thus 
far  examined.  From  500  to  1,000  ants 
are  often  found  in  a  stomach.  Several 
species  of  mosquitoes,  including  Ano- 
pheles,  the  transmitter  of  malaria,  are 
eaten.  Other  well  known  pests  destroyed 
by  the  nighthawk  are  the  Colorado  po- 
tato beetle,  cucumber  beetles,  chestnut, 
rice,  clover-leaf  and  cotton-boll  weevils, 
billbugs,  bark  beetles,  squash  bugs,  and 
moths  of  the  cotton  worm. 

FUcker 

Oolaptes  auratus 

Length,  13  inches.  The  yellow  under 
surface  of  the  wing,  yellow  tail  shafts, 
and  white  rump  are  characteristic. 

Range 

Breeds  in  the  Eastern  United  States 
west  to  the  plains  and  in  the  forested 
parts  of  Canada  and  Alaska;  winters  in 
most  of  the  Eastern  United  States. 

Habits  and  Economic  Status 

The  flicker  inhabits  the  open  country 
rather  than  the  forest  and  delights  in 
park-like  regions  where  trees  are  numer- 
ous and  scattered.  It  nests  in  any  large 
cavity  in  a  tree  and  readily  appropriates 
an  artiflcial  box.  It  is  possible,  there- 
fore, to  insure  the  presence  of  this  useful 
bird  about  the  farm  and  to  increase  its 
numbers.  It  is  the  most  terrestrial  of 
our  woodpeckers  and  procures  much  of 


its  food  from  the  ground.  The  largest 
item  of  animal  food  is  ants,  of  which  the 
flicker  eats  more  than  any  other  common 
birds.  Ants  were  found  in  524  of  the  684 
stomachs  examined  and  98  stomachs  con- 
tained no  other  food.  One  stomach  con- 
tained over  5,000  and  two  others  held 
over  3,000  each.  While  bugs  are  not 
largely  eaten  by  the  flicker,  one  stomach 
contained  17  chinch  bugs.  Wild  fruits 
are  next  to  ants  in  importance  in  the 
flicker's  dietary.  Of  these  sour  gum  and 
wild  black  cherry  stand  at  the  head.  The 
food  habits  of  this  bird  are  such  as  to 
recommend  it  to  complete  protection. 

Tellow-Bellied  Sapsncker 

Sphyrapicus  varius 

Length,  about  eight  and  one-half 
inches.  Only  woodpecker  having  top  of 
head  from  base  of  bill  red,  combined  with 
a  black  patch  on  breast 

Breeds  in  northern  half  of  the  United 
States  and  southern  half  of  Canada;  win- 
ters in  most  of  the  states  and  south  to 
Costa  Rica. 

Habits  and  Economic  Stains 

The  yellow-bellied  sapsucker  is  rather 
silent  and  suspicious  and  generally  man- 
ages to  have  a  tree  between  himself  and 
the  observer.  Hence  the  bird  is  much 
better  known  by  its  works  than  its  ap- 
pearance. The  regular  girdles  of  holes 
made  by  this  bird  are  common  on  a  great 
variety  of  trees;  in  all  about  250  kinds 
are  known  to  be  attacked.  Occasionally 
young  trees  are  killed  outright,  but  more 
loss  is  caused  by  stains  and  other  blem- 
ishes in  the  wood  which  result  from  sap- 
sucker  punctures.  These  blemishes,  which 
are  known  as  bird  pecks,  are  especially 
numerous  in  hickory,  oak,  cypress  and 
yellow  poplar.  Defects  due  to  sapsucker 
work  cause  an  annual  loss  to  the  lumber 
industry  estimated  at  $1,250,000.  The 
food  of  the  yellow-bellied  sapsucker  is 
about  half  animal  and  half  vegetable.  Its 
fondness  for  ants  counts  slightly  in  its 
favor.  It  eats  also  wasps,  beetles  (in- 
cluding, however,  very  few  wood-boring 
species),  bugs,  and  spiders.  The  two 
principal    components    of    the    vegetable 
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food  are  wild  fruits  of  no  Importance  and 
cambium  (the  layer  Just  beneath  the 
bark  of  trees).  In  securing  the  cambium 
the  bird  does  the  damage  above  described. 
The  yellow-bellied  sapsucker,  unlike 
other  woodpeckers,  thus  does  compara- 
tively little  good  and  much  harm. 

Downy  Woodpecker 

Dryohates  puhescens 
Length,  six  Inches.  Our  smallest  wood- 
pecker; spotted  with  black  and  white. 
Dark  bars  on  the  outer  tall  feathers  dis- 
tinguish it  from  the  similarly  colored  but 
larger  hairy  woodpecker. 

Range 

Resident  In  the  United  States  and  the 
forested  parts  of  Canada  and  Alaska. 

Habits  and  Economic  Stains 

This  woodpecker  Is  commonly  distrib- 
uted, living  In  woodland  tracts,  orchards 
and  gardens.  The  bird  has  several  char- 
acteristic notes,  and,  like  the  hairy 
woodpecker.  Is  fond  of  beating  on  a  dry 
resonant  tree  branch  a  tattoo  which  to 
appreciative  ears  has  the  quality  of  wood- 
land music.  In  a  hole  excavated  In  a 
dead  branch  the  downy  woodpecker  lays 
four  to  six  eggs.  This  and  the  hairy 
woodpecker  are  among  our  most  valu- 
able allies,  their  food  consisting  of  some 
of  the  worst  foes  of  orchard  and  wood- 
land, which  the  woodpeckers  are  espe- 
cially equipped  to  dig  out  of  dead  and 
living  wood.  In  the  examination  of  723 
stomachs  of  this  bird,  animal  food,  most- 
ly Insects,  was  found  to  constitute  76  per 
cent  of  the  diet  and  vegetable  matter  24 
per  cent  The  animal  food  consists 
largely  of  beetles  that  bore  Into  timber 
or  burrow  under  the  bark.  Caterpillars 
amoimt  to  16  per  cent  of  the  food  and 
include  many  especially  harmful  species. 
Grasshopper  eggs  are  freely  eaten.  The 
vegetable  food  of  the  downy  woodpecker 
consists  of  small  fruit  and  seeds,  mostly 
of  wild  species.  It  distributes  seeds  of 
poison  Ivy,  or  poison  oak,  which  is  about 
the  only  fault  of  this  very  useful  bird. 

Tellow-Bllled  Cuckoo 

CoccyzuB  americanus 
Length,  about  12  inches.     The  yellow 
lower  part  of  the  bill  distinguishes  this 


bird   from  Its  near  relative,  the  black- 
billed  cuckoo. 

Range 

Breeds  generally  In  the  United  States 
and  Southern  Canada;  winters  In  South 
America. 

Habits  and  Economie  Statos 

This  bird  lives  on  the  edges  of  wood- 
land, in  groves,  orchards,  parks,  and  even 
In  shaded  village  streets.  It  Is  some- 
times known  as  rain  crow,  because  its 
very  characteristic  notes  are  supposed  to 
foretell  rain.  The  cuckoo  has  sly,  furtive 
ways  as  It  moves  among  the  bushes  or 
flits  from  tree  to  tree,  and  is  much  more 
often  seen  than  heard.  Unlike  Its  Euro- 
pean relative.  It  does  not  lay  Its  eggs  In 
other  birds'  nests,  but  builds  a  nest  of 
its  own.  This  is,  however,  a  rather  crude 
and  shabby  affair — ^hardly  more  than  a 
platform  of  twigs  sufficient  to  hold  the 
greenish  eggs.  The  cuckoo  Is  extremely 
useful  because  of  Its  insectivorous  habits, 
especially  as  it  shows  a  marked  prefei^ 
ence  for  the  hairy  caterpillars,  which  few 
birds  eat.  One  stomach  that  was  exam- 
ined contained  250  American  tent  cater- 
pillars; another,  217  fall  webworms.  In 
places  where  tent  caterpillars  are  abun- 
dant they  seem  to  constitute  a  large  por- 
tion of  the  food  of  this  and  the  black- 
billed  cuckoo. 

Screech  Owl 

OttLB  <uio 
Length,  about  eight  inches.    Our  small- 
est owl  with  ear  tufts.     There  are  two 
distinct  phases  of  plumage,  one  grayish 
and  the  other  bright  rufous. 

Range 

Resident  throughout  the  United  States, 
Southern  Canada,  and  Northern  Mexico. 

Habits  and  Economie  Status 

The  little  screech  owl  inhabits  or- 
chards, groves  and  thickets,  and  hunts 
for  its  prey  In  such  places  as  well  as 
along  hedgerows  and  In  the  open.  Du^ 
ing  warm  spells  in  winter  it  forages 
quite  extensively  and  stores  up  in  some 
hollow  tree  considerable  quantities  of 
food  for  use  during  inclement  weather. 
Such  larders  frequently  contain  enough 
mice   or   other   prey   to   bridge    over  a 
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period  of  a  week  or  more.  With  the  ex- 
ception of  the  burrowing  owl  it  is  prob- 
ably the  most  insectivorous  of  the  noc- 
turnal birds  of  prey.  It  feeds  also  upon 
small  mammals,  birds,  reptiles,  batrach- 
lans,  fish,  spiders,  crawfish,  scorpions  and 
earthworms.  Grasshoppers,  ground-dwell- 
ing beetles,  crickets,  and  caterpillars  are 
its  favorites  among  insects,  as  are  field 
mice  among  mammals  and  sparrows 
among  birds.  Out  of  324  stomachs  exam- 
ined, 169  were  found  to  contain  insects; 
142,  small  mammals;  56,  birds;  and  15, 
crawfish.  The  screech  owl  should  be  en- 
couraged to  stay  near  bams  and  out- 
houses, as  it  will  keep  in  check  house 
mice  and  wood  mice,  which  frequent  such 
places. 

Bam  Owl 

AJuco  pratincola 

Length,  about  17  Inches.  Facial  disk 
not  circular  as  in  our  other  owls;  plum- 
age above,  pale  yellow;  beneath,  varying 
from  silky  white  to  pale  bright  tawny. 

Range 

Resident  in  Mexico,  In  the  Southern 
United  States,  and  north  to  New  York, 
Ohio,  Nebraska  and  California. 

Habits  and  Economic  Status 

The  barn  owl,  often  called  monkey- 
faced  owl,  is  one  of  the  most  beneficial 
of  the  birds  of  prey,  since  it  feeds  almost 
exclusively  on  small  mammals  that  in- 
jure farm  produce,  nursery,  and  orchard 
stock.  It  hunts  principally  in  the  open 
and  consequently  secures  such  mammals 
as  pocket  gophers,  field  mice,  common 
rats,  house  mice,  harvest  mice,  kangaroo 
rats  and  cotton  rats.  It  occasionally  cap- 
tures a  few  birds  and  insects.  At  least 
a  half  bushel  of  the  remains  of  pocket 
gophers  have  been  found  in  the  nesting 
cavity  of  a  pair  of  these  birds.  Remem- 
bering that  a  gopher  has  been  known  in 
a  short  time  to  girdle  seven  apricot  trees 
worth  1100  it  is  hard  to  overestimate  the 
value  of  the  service  of  a  pair  of  barn 
owls.  1,247  pellets  of  the  bam  owl  col- 
lected from  Smithsonian  towers  contained 
3,100  skulls,  of  which  3,004,  or  97  per 
cent,  were  of  mammals;  92,  or  three  per 
cent,  of  birds;   and  four  were  of  frogs. 


The  bulk  consisted  of  1,987  field  mice, 
656  house  mice,  and  210  common  rats. 
The  birds  eaten  were  mainly  sparrows 
and  blackbirds.  This  valuable  owl  should 
be  rigidly  protected  throughout  its  entire 
range. 

Sparrow  Hawk 

Falco  sparverius 

Length,  about  10  inches.  This  is  one 
of  the  best  known  and  handsomest,  as 
well  as  the  smallest,  of  North  American 
hawks. 

Range 

Breeds  throughout  the  United  States, 
Canada  and  Northern  Mexico;  winters  in 
the  United  States  and  south  to  Gaute- 
mala. 

Habits  and  Economic  Status 

The  sparrow  hawk,  which  is  a  true  fal- 
con, lives  in  the  more  open  country  and 
builds  its  nest  in  hollow  trees.  It  is 
abundant  in  many  parts  of  the  West, 
where  telegraph  poles  afford  It  conven- 
ient perching  and  feeding  places.  Its 
food  consists  of  insects,  small  mammals, 
birds,  spiders  and  reptiles.  Grasshop- 
pers, crickets,  and  terrestrial  beetles  and 
caterpillars  make  up  considerably  more 
than  half  its  subsistence,  while  field  mice, 
house  mice,  and  shrews  cover  fully  25  per 
cent  of  its  annual  supply.  The  balance 
of  the  .food  includes  birds,  reptiles,  and 
spiders.  Contrary  to  the  usual  habits 
of  the  species,  some  individuals  during 
the  breeding  season  capture  nestling 
birds  for  food  for  their  young  and  create 
considerable  havoc  among  the  songsters 
of  the  neighborhood.  In  agricultural  dis- 
tricts when  new  ground  is  broken  by  the 
plow,  they  sometimes  become  very  tame, 
even  alighting  for  an  instant  under  the 
horses  in  their  endeavor  to  seize  a  worm 
or  insect.  Out  of  410  stomachs  examined, 
314  were  found  to  contain  insects;  129, 
small  mammals;  and  70,  small  birds.  This 
little  falcon  renders  good  service  in  de- 
stroying noxious  insects  and  rodents  and 
should  be  encouraged  and  protected. 

Red-Tailed  Hawk 

BtUeo  horealU 

Length,  about  two  feet.  One  of  our  larg- 
est hawks;  adults  with  tail  reddish  brown. 
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Range 

Breeds  in  the  United  States,  Mexico, 
Costa  Rica,  Canada,  and  Alaska;  winters 
generally  in  the  United  States  and  south 
to  Gautemala. 

Habits  and  Eeonomie  Status 

The  red-tailed  hawk,  or  "hen  hawk,"  as 
it  is  commonly  called,  is  one  of  the  best 
known  of  all  our  birds  of  prey,  and  is  a 
widely  distributed  species  of  great  econ- 
omic importance.  Its  habit  of  sitting  on 
some  prominent  limb  or  pole  in  the  open, 
or  flying  with  measured  wing  beat  over 
prairies  and  sparsely  wooded  areas  on  the 
lookout  for  its  favorite  prey,  causes  it 
to  be  noticed  by  the  most  indifferent  ob- 
server. Although  not  as  omnivorous  as 
the  red-shouldered  hawk,  it  feeds  on  a 
variety  of  food,  as  small  mammals, 
snakes,  frogs,  insects,  birds,  crawfish, 
centipedes,  and  even  carrion.  In  regions 
where  rattlesnakes  abound  it  destroys 
considerable  numbers  of  the  reptiles. 
Although  It  feeds  to  a  certain  extent  on 
poultry  and  birds,  it  is  nevertheless  en- 
titled to  general  protection  on  account  of 
the  insistent  warfare  it  wages  against 
field  mice  and  other  small  rodents  and 
insects  that  are  so  destructive  to  young 
orchards,  nursery  stock,  and  farm  prod- 
uce. Out  of  530  stomachs  examined,  457, 
or  85  per  cent,  contained  the  remains  of 
mammal  pests  such  as  field  mice,  pine 
mice,  rabbits,  several  species  of  ground 
squirrels,  pocket  gophers,  and  cotton  rats, 
and  only  62  contained  the  remains  of 
poultry  or  game  birds. 

Cooper's  Hawk 

Accipiter  cooperi 
Length,  about  15  inches.    Medium  sized, 
with    long    tail    and    short    wings,    and 
without  the  white  patch  on  rump  which 
is  characteristic  of  the  marsh  hawk. 

Range 

Breeds  throughout  most  of  the  United 
States  and  Southern  Canada;  winters 
from  the  United  States  to  Costa  Rica. 

Habits  and  Economic  Status 

The  Cooper's  hawk,  or  "blue  darter," 
as  it  is  familiarly  known  throughout  the 
South,  is  preeminently  a  poultry  and  bird- 
eating  species,  and  its  destructlveness  in 


this  direction  is  surpassed  only  by  that 
of  its  larger  congener,  the  goshawk,  which 
occasionally  in  autumn  and  winter  enters 
the  United  States  from  the  North  in 
great  numbers.  The  almost  universal 
prejudice  against  birds  of  prey  is  largely 
due  to  the  activities  of  these  two  birds, 
assisted  by  a  third,  the  sharp-shinned 
hawk,  which  In  habits  and  appearance 
might  well  pass  for  a  small  Cooper's 
hawk.  These  birds  usually  approach  un- 
der cover  and  drop  upon  unsuspecting 
victims,  making  great  inroads  upon 
poultry  yards  and  game  coverts  favorably 
situated  for  this  style  of  hunting.  Out  of 
123  stomachs  examined,  38  contained  the 
remains  of  poultry  and  game  birds,  66  the 
remains  of  other  birds,  and  12  the  re- 
mains of  mammals.  Twenty-eight  species 
of  wild  birds  were  identified  In  the  above- 
mentioned  material.  This  destructive 
hawk,  together  with  its  two  near  rela- 
tives, should  be  destroyed  by  every  pos- 
sible means. 

Mourning  Dove 

Zenaidura  macroura 

Length,  12  inches.  The  dark  spot  on 
the  side  of  the  neck  distinguishes  this 
bird  from  all  other  native  doves  and 
pigeons  except  the  white-winged  dove. 
The  latter  has  the  upper  third  of  wing 
white. 

Range 

Breeds  throughout  the  United  States 
and  in  Mexico,  Gautemala,  and  Southern 
Canada;  winters  fxom  the  Central  United 
States  to  Panama. 

Habits  and  Economic  Status 

The  food  of  the  mourning  dove  is  prac- 
tically all  vegetable  matter  (over  99  per 
cent),  principally  seeds  of  plants,  includ- 
ing grain.  Wheat,  oats,  rye,  com,  bar- 
ley, and  buckwheat  were  found  in  150  out 
of  237  stomachs,  and  constituted  32  per 
cent  of  the  food.  Three-fourths  of  this 
was  waste  grain  picked  up  after  harvest. 
The  principal  and  almost  constant  diet 
is  weed  seeds,  which  are  eaten  through- 
out the  year  and  constitute  64  per  cent  of 
the  entire  food.  In  one  stomach  were 
found  7,500  seeds  of  yellow  wood  sor- 
rel, in  another  6,400  seeds  of  bam  grass 
or  foxtail,  and  in  a  third  2,600  seeds  of 
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slender  paspalum,  4,820  of  orange  hawk 
weed,  950  of  hoary  vervain,  120  of  Caro- 
lina cranesblU,  50  of  yellow  wood  sorrel, 
620  of  panic  grass,  and  40  of  various 
other  weeds.  None  of  these  are  useful, 
and  most  of  them  are  troublesome  weeds. 
The  dove  does  not  eat  Insects  or  other 
animal  food.  It  should  be  protected  in 
every  possible  way. 

Buffed  Gronse 

Boncua  umbelliis 

Length,  17  inches.  The  broad  black 
band  near  tip  of  tail  distinguishes  this 
from  other  grouse. 

Bange 

Resident  in  the  northern  two-thirds 
of  the  United  States  and  in  the  forested 
parts  of  Canada. 

Habits  and  Economic  Status 

The  ruffed  grouse,  the  famed  drummer 
and  finest  game  bird  of  the  northern 
woods,  is  usually  wild  and  wary  and  un- 
der reasonable  protection  well  withstands 
the  attacks  of  hunters.  Moreover,  when 
reduced  in  numbers,  it  responds  to  protec- 
tion in  a  gratifying  manner  and  has 
proved  to  be  well  adapted  to  propagation 
under  artificial  conditions.  Wild  fruits, 
mast,  and  browse  make  up  the  bulk  of 
the  vegetable  food  of  this  species.  It  is 
very  fond  of  hazelnuts,  beechnuts,  chest- 
nuts and  acorns,  and  it  eats  practically 
all  kinds  of  wild  berries  and  other  fruits. 
Nearly  60  kinds  of  fruits  have  been 
identified  from  the  stomach  contents  ex- 
amined. Various  weed  seeds  also  are  con- 
sumed. Slightly  more  than  10  per  cent 
of  the  food  consists  of  insects,  about  half 
being  beetles.  The  most  important  pests 
devoured  are  the  potato  beetle,  clover- 
root  weevil,  the  pale-striped  flea  beetle, 
grapevine  leaf  beetle,  May  beetles,  grass- 
hoppers, cotton  worms,  army  worms,  cut- 
worms, the  red-humped  apple  worm,  and 
sawfly  larvae.  While  the  economic  record 
of  the  ruffed  g^rouse  is  fairly  commend- 
able, it  does  not  call  for  more  stringent 
protection  than  is  necessary  to  maintain 
the  species  in  reasonable  numbers. 


Bobwhlte 

Colinus  virginianus 

Length,  10  inches.  Known  everywhere 
by  the  clear  whistle  that  suggests  its 
name. 

Range 

Resident  in  the  United  States  east  of 
the  plains;  introduced  in  many  places  in 
the  West. 

Habits  and  Economic  Status 

The  bobwhlte  is  loved  by  every  dweller 
in  the  country  and  is  better  known  to 
more  hunters  in  the  United  States  than 
any  other  game  bird.  It  is  no  less  appre- 
ciated on  the  table  than  in  the  field,  and 
in  many  states  has  unquestionably  been 
hunted  too  closely.  Fortunately  it  seems 
to  be  practicable  to  propagate  the  bird  in 
captivity,  and  much  is  to  be  hoped  for  in 
this  direction.  Half  the  food  of  this  quail 
consists  of  weed  seeds,  almost  a  fourth  x>f 
grain,  and  about  a  tenth  of  wild  fruits. 
Although  thus  eating  grain,  the  bird  gets 
most  of  it  from  stubble.  Fifteen  per  cent 
of  the  bobwhlte's  food  Is  composed  of  in- 
sects, including  several  of  the  most  seri- 
ous pests  of  agriculture.  It  feeds  freely 
upon  Colorado  potato  beetles  and  chinch 
bugs;  it  devours  also  cucumber  beetles, 
wireworms,  billbugs,  clover-leaf  weevils, 
cotton-boll  weevils,  army  worms,  boll- 
worms,  cutworms,  and  Rocky  Mountain 
locusts.  Take  it  all  in  all,  bobwhlte  is 
very  useful  to  the  farmer,  and  while  it 
may  not  be  necessary  to  remove  It  from 
the  list  of  game  birds  every  farmer  should 
see  that  his  own  farm  is  not  depleted  by 
eager  sportsmen. 

Kildeer 

Oxyechus  vociferua 

Length,  10  inches.  Distinguished  by  its 
piercing  and  oft-repeated  cry — kildee. 

Range 

Breeds  throughout  the  United  States 
and  most  of  Canada;  winters  from  Cen- 
tral United  States  to  South  America. 

Habits  and  Economic  Status 

The  killdeer  is  one  of  the  best  known 
of  the  shorebird  family.  It  often  visits 
the  farmyard  and  commonly  nests  in 
pastures  or  cornfields.     It  is  rather  sus- 
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plcious,  however,  and  on  being  approached 
takes  flight  with  loud  cries.  It  is  noisy 
and  restless,  but  fortunately  most  of  its 
activities  result  in  benefit  to  man.  The 
food  is  of  the  same  general  nature  as 
that  of  the  upland  plover,  but  is  more 
varied.  The  kiUdeer  feeds  upon  beetles, 
grasshoppers,  caterpillars,  ants,  bugs, 
caddis  flies,  dragon  flies,  centipedes,  spi- 
ders, ticks,  oyster  worms,  earthworms, 
snails,  crabs  and  other  Crustacea.  Among 
the  beetles  consumed  are  such  pests  as 
the  alfalfa  weevil,  cotton-boll  weevil, 
clover-root  weevil,  clover-leaf  weevil,  pine 
weevil,  billbugs,  white  grubs,  wire  worms, 
and  leaf  beetles.  The  bird  also  devours 
cotton  worms,  cotton  cutworms,  horse- 
flies, mosquitoes,  cattle  ticks,  and  craw- 
flsh.  One  stomach  contained  hundreds  of 
larvae  of  the  saltmarsh  mosquito,  one  of 
the  most  troublesome  species.  The  kill- 
deer  preys  extensively  upon  insects  that 
are  annoying  to  man  and  injurious  to  his 
stock  and  crops,  and  this  should  be 
enough  to  remove  it  from  the  list  of 
game  birds  and  insure  its  protection. 

Upland  Plover 

Bartramia  longicauda 

Length,  12  inches.  The  only  plainly 
colored  shorebird  which  occurs  east  of 
the  plains  and  inhabits  exclusively  dry 
flelds  and  hillsides. 

BaBge 

Breeds  from  Oregon,  Utah,  Oklahoma, 
Indiana  and  Virginia,  north  to  Alaska; 
winters  in  South  America. 

Habits  and  Economic  Statns 

This,  the  most  terrestrial  of  our  waders, 
is  shy  and  wary,  but  it  has  the  one  weak- 
ness of  not  fearing  men  on  horseback 
or  in  a  vehicle.  One  of  these  methods 
of  approach,  therefore,  is  nearly  always 
used  by  the  sportsman,  and,  since  the 
bird  is  highly  prized  as  a  table  delicacy, 
it  has  been  hunted  to  the  verge  of  exter- 
mination. As  the  upland  plover  is  strictly 
beneficial,  it  should  no  longer  be  classed 
as  a  game  bird  and  allowed  to  be  shot. 
Ninety-seven  per  cent  of  the  food  of  this 
species  consists  of  animal  forms,  chiefly 
of  injurious  and  neutral  species.  The 
vegetable  food  is  mainly  weed  seeds.  Al- 


most half  of  the  total  subsistence  is  made 
up  of  grasshoppers,  crickets  and  weevils. 
Among  the  weevils  eaten  are  the  cotton- 
boll  weevil,  greater  and  lesser  clover-leaf 
weevils,  cowpea  weevils,  and  billbugs. 
This  bird  devours  also  leaf  beetles,  wire 
worms,  white  grubs,  army  worms,  cotton 
worms,  cotton  cutworms,  sawfly  larvae, 
horseflies,  and  cattle  ticks.  In  brief,  it 
injures  no  crop,  but  consumes  a  host  of 
the  worst  enemies  of  agriculture. 

Black  Tern 

Hydrochelidon  nigra  aurinamensU 

Length,  10  inches.  In  autumn  occurs 
as  a  migrant  on  the  east  coast  of  the 
United  States,  and  then  is  in  white  and 
gray  plumage.  During  the  breeding  sea- 
son it  is  conflned  to  the  interior,  is  chiefly 
black,  and  is  the  only  dark  tern  occurring 
inland. 

Bange 

Breeds  from  California,  Colorado,  Mis- 
souri, and  Ohio,  north  to  Central  Canada; 
winters  from  Mexico  to  South  America; 
migrant  in  the  Eastern  United  States. 

Habits  and  Economic  Status 

This  tern,  unlike  most  of  its  relatives, 
passes  much  of  its  life  on  fresh-water 
lakes  and  marshes  of  the  interior.  Its 
nests  are  placed  among  the  tules  and 
weeds,  on  floating  vegetation,  or  on  musk- 
rat  houses.  It  lays  from  two  to  four 
eggs.  Its  food  is  more  varied  than  that 
of  any  other  tern.  So  far  as  known  it 
preys  upon  no  food  fishes,  but  feeds  ex- 
tensively upon  such  enemies  of  fish  as 
dragon  fly  nymphs,  fish-eating  beetles,  and 
crawfishes.  Unlike  most  of  its  family,  it 
devours  a  great  variety  of  insects,  many 
of  which  it  catches  as  it  files.  Dragon 
flies.  May  files,  grasshoppers,  predaceous 
diving  beetles,  scarabaeid  beetles,  leaf 
beetles,  gnats,  and  other  files  are  the 
principal  kinds  preyed  upon.  Fishes  of 
little  economic  value,  chiefly  minnows 
and  mummichogs,  were  found  to  compose 
only  a  little  more  than  19  i)er  cent  of  the 
contents  of  145  stomachs.  The  great  con- 
sumption of  insects  by  the  black  tern 
places  it  among  the  beneficial  species 
worthy  of  protection. 
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Frankllii's  Gull 

Larus  frankJini 

Length,  15  inches.  During  its  residence 
in  the  United  States  Franklin's  gull  is 
practically  confined  to  the  interior  and  is 
the  only  inland  gull  with  black  head  and 
red  bill. 

Range 

Breeds  in  the  Dakotas,  Iowa,  Minnesota 
and  the  neighboring  parts  of  Southern 
Canada;  winters  from  the  Gulf  coast  to 
South  America. 

Habits  and  Economic  Status 

Nearly  all  of  our  gulls  are  coast-loving 
species  and  spend  comparatively  little  of 
their  time  in  fresh  water,  but  Franklin's 
is  a  true  inland  gull.  Extensive  marshes 
bordering  shallow  lakes  are  its  chosen 
breeding  grounds,  and  as  many  such 
areas  are  being  reclaimed  for  agricultural 
purposes  it  behooves  the  tillers  of  the 
soil  to  protect  this  valuable  species.  When 
undisturbed  this  gull  becomes  quite  fear- 
less and  follows  the  plowman  to  gather 
the  grubs  and  worms  from  the  newly 
turned  furrows.  It  lives  almost  exclus- 
ively upon  insects,  of  which  it  consumes 
great  quantities.  Its  hearty  appetite  is 
manifest  from  the  contents  of  a  few 
stomachs:  A,  327  nymphs  of  dragon  flies; 
B,  340  grasshoppers,  52  bugs,  three  bee- 
tles, two  wasps,  and  one  spider;  C,  82 
beetles,  87  bugs,  984  ants,  one  cricket, 
one  grasshopper,  and  two  spiders.  About 
four-fifths  of  the  total  food  is  grasshop- 
pers, a  strong  point  in  favor  of  this  bird. 
Other  injurious  creatures  eaten  are  bill- 
bugs,  squash  bugs,  leaf  hoppers,  click 
beetles  (adults  of  wire  worms).  May 
beetles  (adults  of  white  grubs),  and 
weevils.  Franklin's  gull  is  probably  the 
most  beneficial  bird  of  its  group. 

Henkt  W.  Henshaw, 

WashinflrtoD.   D.   C. 

The  above  deBcrlptlons  are  taken  from  U.  S. 
Dept.  Agrl.  Farm.  Bnl.  613.  Other  references 
to  Government  literature  are : 

Farm.  Buls.  54,  497;  Blolofdcal  Snrrey  Bula. 
3,  9,  13,  15,  21,  23,  24,  30,  32,  84,  37,  39,  44. 

Dept  Agri.  Yr.  Book  1895. 

Blackberry 

Anyone  who  is  familiar  with  farming 
conditions  in  the  Eastern  states  knows 
by  experience  that  the  blackberry  is  one 


of  the  most  common  and  one  of  the  most 
tenacious  of  American  native  fruits.  In 
Tennessee,  Virginia,  West  Virginia,  Ken- 
tucky, Pennsylvania,  and  other  states, 
they  spring  up  in  abandoned  fields  and 
are  dlflicult  to  eradicate. 

The  leading  representative  of  this 
group  is  Rubus  nigrohaccus. 

All  varieties  change  rapidly  under  cul- 
tivation and  are,  therefore,  being  rapidly 
improved.  The  blackberry  thrives  best 
usually  on  a  northern  slope,  on  heavy 
loamy  soil,  retentive  of  moisture.  If  the 
soil  is  rich  in  nitrogenous  foods  it  tends 
to  heavy  wood  growth,  and  but  little 
fruit;  if,  however,  there  is  little  humus 
in  the  soil,  it  tends  to  fruit  and  less  wood 
growth.  In  this  particular  it  follows  the 
law  of  most  other  fruits,  for  this  is  true 
of  peaches,  pears,  apples  and  plums,  as 
well  as  of  berries. 

Propagation 

Propagation  is  almost  always  by  means 
of  sprouts  or  suckers  that  spring  up  from 
the  roots.  These  grow  in  great  abun- 
dance and  when  not  desired  for  propaga- 
tion are  a  hindrance,  causing  considerable 
work  to  keep  them  down.  They  also  take 
strength  from  the  parent  stock  and  pre- 
vent the  best  development  of  the  fruit. 
If  the  finest  fruit  is  desired  these  suckers 
must  be  kept  down;  if  suckers  are  desired 
for  the  market,  they  injure  the  fruit  just 
the  same;  but  the  grower  wiH  decide 
whether  his  profits  come  mostly  from 
fruits  or  plants  and  will  give  the  prefer- 
ence to  that  which  seems  most  valuable. 

Medicinal  Qualities 

Blackberries  are  esteemed  for  their 
tendency  to  counteract  bowel  trouble, 
chronic  diarrhoea,  and  were  formerly  used 
extensively  for  this  purpose. 

Planting 

The  setting  of  blackberries  is  not  a  dif- 
ficult task.  The  first  thing  to  do  is  to  de- 
termine whether  they  are  to  be  set  in 
rows,  or  in  squares,  which  some  call  the 
check  system.  This  question  would  prob- 
ably be  determined  by  the  contour  of  the 
land  on  which  the  orchard  was  to  be 
located.  If  the  land  is  rough,  it  may  be 
found  impracticable  to  use  the  check  sys- 
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tern  in  cnltlvatlng;  but  if  it  is  smooth  or 
level  80  that  it  can  be  cultivated  both 
ways,  the  check  system  is,  to  our  mind, 
preferable.  The  row  system  consists  of 
setting  the  plants  in  rows,  from  five  to 
ten  feet  apart,  and  the  plants  from  three 
to  five  feet  apart  in  the  row.  The  check 
system  is  one  in  which  the  plants  are  set 
five  to  seven  feet  apart  each  way.  The 
distances  apart  should  be  determined 
largely  by  the  nature  of  the  plants.  Some 
varieties  tend  to  grow  large  and  tall  while 
others  grow  short  and  stocky.  It  is  prac- 
ticable to  put  twice  as  many  of  the  small 
varieties  on  a  given  area,  as  of  the  largest 
growers.  Distances  apart  will  also  be  de- 
termined in  part  by  the  character  of  the 
soil.  A  very  rich  soil  will  support  more 
plants  than  a  poor  soil.  When  the  nature 
and  habits  of  the  varieties  are  determined 
and  when  the  character  of  the  soil  is  con- 
sidered, then  the  question  of  distances  will 
be  determined,  and  the  method  of  plant- 
ing will  logically  follow.  Our  preference 
is  toward  the  check,  or  square  system,  if 
the  land  is  suited  to  that  style  of  planting. 
Our  reasons  are  that,  by  that  method, 
more  fruit  and  better  fruit  can  be  pro- 
duced with  a  given  amount  of  labor  than 
by  any  other.  By  this  method  the  land 
can  be  cultivated  both  ways  and  the  work 
of  hoeing  largely  eliminated.  By  this 
method  also  the  sun  shines  more  evenly 
upon  all  parts  of  the  plant  and  tends  to- 
ward a  fuller  and  more  uniform  develop- 
ment of  the  fruit. 

If  the  row  method  is  adopted,  run  a 
deep  furrow  where  the  plants  are  to  be 
placed.  If  the  square  or  check  method  is 
adopted,  mark  off  the  land  both  ways  and 
run  a  deep  furrow  one  way.  Then  prune 
the  broken  roots  and  cut  back  the  top  to 
about  four  to  eight  inches  in  height;  they 
are  then  ready  for  setting.  In  setting  the 
plants,  care  should  be  used  to  prevent  the 
drying  of  the  roots.  Perhaps  the  best 
method  is  to  place  the  roots  in  water, 
having  one  man  to  drop  them  and  two  to 
set  them.  The  three  working  together 
make  a  team.  This  will  set  the  plants 
with  less  labor  than  a  smaller  number 
working  a  longer  period  of  time.  Some 
recommend  that  the  "dropper"  carry  the 


plants  in  a  bucket  of  water.  This  will  do 
if  only  a  small  number  are  to  be  set,  bat 
if  a  large  field  is  to  be  planted  it  is  easier 
to  have  a  broad  water-tight  box  on  a 
sled,  in  which  the  plants  are  placed,  and 
drawn  by  a  horse.  For  the  number  of 
plants  per  acre,  see  our  "Table  of  Dis- 
tances," page  156.  Set  the  plants  from 
a  half  to  one  inch  deeper  than  they 
grow  in  the  nursery. 

Cnltivatioii 

The  cultivation  blackberries  should  re- 
ceive depends  mostly  on  the  conditions 
{mder  which  they  grow.  If  they  grow 
where  there  is  a  lack  of  moisture,  it  will 
be  necessary  to  keep  the  ground  thor- 
oughly pulveriased,  so  as  to  form  a  dust 
mulch  and  conserve  the  moisture.  Some- 
times it  will  be  necessary  also  to  mulch 
with  straw,  barnyard  manure  or  leaves. 

In  portions  of  the  country  where  irriga- 
tion Is  practiced  and  where  there  is 
plenty  of  moisture,  the  land  should  be 
cultivated  after  each  and  every  irriga- 
tion, which  would  probably  be  about  every 
20  to  30  days.  In  any  event,  the  weeds 
and  the  suckers  must  be  kept  down  and 
the  land  kept  well  pulverized,  so  that  by 
the  process  of  aeration,  the  roots  are 
properly  supplied  with  food. 

Training  and  Staking 

Upon  this  subject  we  quote  here  from 
W.  S.  Thornber,  formerly  professor  of 
horticulture  at  Pullman,  Wash. 

"The  'Upright  Growers'  where  planted 
in  hills  can  best  be  staked  by  a  single 
strong  stake  from  four  to  six  feet  in 
height  and  the  canes  loosely  but  securely 
fastened  to  the  stake.  Some  growers  pre- 
fer to  set  two  stakes  about  15  inches  apart 
at  each  hill  of  blackberries  with  the  idea 
of  training  the  fruiting  canes  on  one  and 
the  growing  canes  on  the  other.  Where 
the  'Upright  Growers'  are  planted  in  a 
continuous  row  they  may  be  trained  to 
and  supported  by  a  two-wire  trellis  con- 
sisting of  a  single  row  of  posts  four  to 
five  feet  high  with  a  single  No.  10  wire 
stapled  to  the  top  and  another  from  18 
to  24  Inches  from  the  top.  The  more  com- 
mon method  however,  is  to  set  a  single 
line  of  posts  four  or  five  feet  high  in  the 
row,  nail  an  18-inch  cross-arm  three  feet 
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from  the  ground  and  another  at  the  top 
of  the  posts,  and  to  the  ends  of  these 
arms  staple  heavy  wires,  thus  forming 
^rm  lateral  supports  for  the  canes. 

"The  four-wire  trellis  with  the  addition 
of  notched  cross  pieces  to  lay  on  the 
lower  wires  makes  an  excellent  support 
for  the  Tiny  Growers,'  the  purpose  being 
to  suspend  the  growing  canes  by  means 
of  small  cloth  strings  under  the  upper 
wires  for  the  first  year  and  at  pruning 
time  lower  them  to  rest  on  the  notched 
pieces  on  the  lower  wires  for  their  fruit- 
ing period.  This  makes  an  easy  system 
to  work  and  keeps  the  growing  and  fruit- 
ing canes  separate,  thereby  simplifying 
the  picking." 

PmBlng 

The  pruning  of  the  blackberry  is  a 
simple  matter,  if  only  a  few  rules  are 
obsenred. 

The  first  Is  to  keep  the- tops  cut  back, 
or  pinched  back  to  the  proper  height, 
during  the  growing  season  while  they 
are  young  and  tender.  This  allows  the 
plant  to  grow  stocky,  and  to  mature  bet- 
ter fruit  than  if  the  strength  of  the  plant 
had  been  allowed  to  produce  more  wood 
growth.  The  second  is  to  remove  the  old 
canes  in  winter  or  spring. 

Some  varieties  of  plants  will  grow  on 
good  soils  from  10  to  20  feet  in  height. 
This  makes  the  picking  of  the  fruit  im- 
possible. These  should  be  cut  back  dur- 
ing the  growing  season.  Others  tend  to 
grow  shaggy  and  busby.  In  such  a  case 
It  might  be  found  advisable  to  train  them 
to  grow  taller. 

In  very  cold  climates  the  pruning 
should  be  done  in  the  autumn,  the  plants 
laid  down  and  given  a  covering  of  straw 
or  earth  to  prevent  freezing,  but  where 
this  is  done,  berries  are  grown  mostly 
for  home  use,  as  it  does  not  pay  to  grow 
fruits  for  the  general  markets  in  com- 
petition with  those  sections  where  the 
conditions  are  more  favorable  and  the 
fruit  can  be  produced  with  less  labor. 

Picking  and  Marketing 

For  long  shipments  the  berries  should 
be  picked  as  soon  as  colored*.  However, 
it  must  be  borne  In  mind  that  blackber- 


ries color  before  they  are  ripe  enough  to 
have  a  pleasant  taste.  It  is  regrettable 
that  so  many  varieties  of  fruits,  in  order 
to  reach  the  markets  In  good  condition, 
must  be  picked  before  they  are  ripe,  but 
in  many  cases  this  is  true.  However,  by 
the  use  of  refrigerator  cars,  pre-cooling 
methods  and  rapid  transit,  the  fruit  may 
be  left  to  ripen,  unless  Intended  for  long 
distance  shipment. 

After  picking,  the  berries  should  not  be 
allowed  to  stand  in  the  sun  because,  if 
thus  exposed,  they  develop  a  bitter  taste. 

Perhaps  the  most  convenient  package 
for  blackberries,  strawberries  or  any  kind 
of  small  fruit,  is  the  strawberry  box.  It 
is  a  size  to  which  the  public  is  accus- 
tomed and  which  manufacturers  are  pre- 
pared for  making  without  readjusting 
their  machinery. 

Drying  Blackberries 

The  drying  of  blackberries  has  been 
strongly  recommended  by  a  great  many 
persons.  The  experience  of  some  per- 
sons leads  to  the  conclusion  that  it  pays, 
while  others  are  of  a  contrary  opinion. 
Card,  in  his  "Bush  Fruits,"  gives  it  as 
his  opinion  that  it  does  not  pay.  His 
reasons  are,  that  the  blackberry  by  eva- 
poration loses  much  of  its  flavor.  Then, 
too,  it  comes  into  competition  with  the 
fresh  berries,  grown  in  the  South  and 
shipped  Into  Northern  markets.  These 
berries  from  the  South  are  not  considered 
equal  In  flavor  to  the  berries  grown  in 
the  North,  yet  they  are  so  far  superior  to 
the  Northern  berry  dried  that  they  prac- 
tically destroy  the  demand  for  the  dried 
product.  In  our  experience,  the  competi- 
tion with  the  canned  product  is  formid- 
able, and  we  should  not,  therefore,  at- 
tempt to  dry  blackberries  for  the  general 
market  unless  under  conditions  where 
canning  was  Impracticable.  However, 
there  are  markets  for  dried  fruits.  We 
may  take  as  an  illustration,  Alaska, 
where  the  costs  of  shipment  are  high,  and 
where  all  fruits  are  scarce. 

The  proflts  in  berries  are  all  the  way 
from  $100  per  acre  to  $500  net,  depending 
on  the  man,  the  varieties,  and  the  cir« 
cumstances  under  which  grown  and  mar- 
keted. 
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Blachl)errl«s 
1 — Hercereau:  FYalt  large,  ratber  add,  of  good  quality,  quite  sort;  aeaion  long,  a  good 
berrr  for  home  us».  2. — Stone's  Hard;  :  Fruit  medium  Id  aize.  quite  prolific  and  of 
fair  quallt]'.  S^Teiaa  :  Fruit  ot  good  size,  Ter;  prolific,  rather  aoft  when  fully 
ripe :  earlier  than  the  Snyder  but  o(  poorer  qualltT.  4 — MlnnfwaBkl :  Prnlt  medluui 
In  alie.  and  of  fair  aaalltr :  not  as  good  bb  Suyder.  5 — Snyder :  Tha  moat  popular 
blacti  berry :  fruit  medium  In  alue,  very  Arm,  prolific  and  of  excellent  quality;  very 
Bubject  to  diaeaae.  0 — Early  Harvest :  Fruit  early,  small,  acid,  not  profltable  here. 
T—KltWtlnoy:  FruH  rather  large,  quite  Arm,  o(  fair  quality,  not  aa  prollflo  aa  the 
Snyder,  not  aa  good  a  berry.  S — Parker :  A  berry  of  good  size,  quality,  and  Drmneaa. 
grown  locally  In  Wbalcom  county  where  it  1b  eald  lo  equal  or  excel  the  Snyder. 
0 — Ohmer:  A  berry  of  medium  size,  fair  quality  and  not  very  prollQc.  10 — Uam- 
moth  (not  on  the  photo)  :  Fruit  large,  acid,  good  quality.  Plant  has  a  tralltng  habit 
and  very  thorny.  Not  proUflc  enough  to  be  grown  with  profit. 
Photo  and  DeicripUoM  bv  J.  H.  Btahl,  Western  WatMnaton  ewfrimmt  StatUm 
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Tailetles  Becommended  for  Planting 
Washington 

W.  S.  Thomber,  formerly  Horticulturist 
Washington  State  College,  recommends 
the  following  for  that  state: 

Early  Mammoth — ^An  early  fine  large, 
rich  flavored  berry.  Rather  tender  for 
general  planting  but  valuable  where  qual- 
ity is  desired. 

Evergreen — One  of  our  hardiest,  most 
productive  and  best  all-round  late  black- 
berries. Value  for  commercial  as  well  as 
home  growing  purposes. 

Himilaya  Oiant — ^A  rather  slight  known, 
productive,  rank-growing,  vlny  sort.  Valu- 
able for  conunercial  planting  west  of  the 
Cascade  mountains,  but  too  tender  for 
general  planting. 

Kittatinny — A  very  commonly  planted 
sort,  and  while  rather  tender  and  sub- 
ject to  rust,  yet  produces  very  satisfac- 
tory crops. 

Snyder — One  of  our  best  and  most  popu- 
lar early  sorts.  Valuable  for  commercial 
as  well  as  home  purposes. 

Btonea'  Hardy — ^An  old,  well-known,  late 
variety.  Valuable  only  where  the  more 
productive  sorts  will  not  stand  the 
winters. 

Loganberry — One  of  our  newer  fruits 
which  is  rapidly  becoming  popular  on  ac- 
count of  its  productiveness,  large  fruit 
and  fine  quality.  Grows  well  in  all  parts 
of  the  state  but  requires  light  winter 
protection  in  eastern  Washington. 

Phenomenal  Berry — ^A  fruit  closely  re- 
sembling the  loganberry  and  profitably 
grown  under  the  same  conditions. 

Lucretia  Detoherry — A  valuable  but  not 
well  known  recent  addition  to  the  black- 
berry family.  While  it  is  hardy,  its  trail- 
ing habit  makes  it  possible  to  successfully 
grow  this  plant,  by  giving  it  winter  pro- 
tection, where  the  ordinary  blackberry 
winter  kills.  Its  early  fruiting  habit, 
productiveness  and  ability  to  thrive  on 
many  soils  makes  it  popular  as  an  orchard 
filler  in  many  parts  of  the  state. 

OSANVILLE   LOWTHEB 

Cost  of  Growing  Blackberries  In  the 
Pnyallnp  Valley 

It  is  estimated  in  the  Puyallup  valley 
that  it  costs  the  grower  25  cents  per  crate 


of  24  crates  for  picking.  The  crate  costs 
15  cents;  hauling  to  the  depot  and  other 
incidentals,  7^  cents;  cultivation  and 
taking  care  of  the  canes,  7^  cents.  Add 
to  this  the  Association  charge,  which  will 
average  about  5  cents  per  crate,  and  there 
is  a  total  of  60  cents.  President  W.  H. 
Paulhamus  states  that  the  P.  ft  S.  Associa- 
tion can  sell  the  Evergreen  blackberries 
at  an  average  net  return  to  the  grower 
of  86  cents,  and  he  still  has  25  cents  per 
crate  above  the  cost  of  production.  Eight 
hundred  crates  to  the  acre  would  mean 
1200  per  acre  profit.  Six  hundred  crates 
per  acre  means  $150  per  acre  profit,  pro- 
viding the  market  is  ejnple.— Northwest 
Horticulturiat. 

Blackberries  Eecommended 

Blackberries  recommended  for  cultiva- 
tion, in  the  various  districts,  by  the 
American  Pomological  Society. 

For  map  of  districts  see  recommenda- 
tions under  apple,  page  192. 

District  No.  1 

Recommendei>— Dessert,  kitchen  and 
market:  Eldorado.  Dessert  and  market: 
Agawam;  Minnewaska;  Snyder.  Dessert 
and  kitchen:  Lucretia  (dewberry).  Mar- 
ket: Briton,  Ancient;  Brie.  Dessert: 
Stone;  Taylor;  Triumph,  Western;  Wa- 
chusett. 

District  No.  2 

Highly  recommended  —  Dessert  and 
market:  Agawam;  Early  Harvest;  Sny- 
der. Dessert  and  kitchen:  Lucretia 
(dewberry).  Market:  Briton,  Ancient; 
Erie;  Wilson.    Dessert:    Taylor. 

Recommended — Dessert,  kitchen  and 
market:  Eldorado.  Dessert  and  market: 
Brunton;  Minnewaska.  Market:  Law- 
ton.  Dessert:  Kittatinny;  Stone;  Tri- 
umph, Western;  Wachusett 

Recommended  fob  trial — Dessert  and 
market:     Allen. 

District  No.  S 

Highly  recommended— Dessert  and  mar- 
ket: Early  Harvest;  Minnewaska.  Des- 
sert and  kitchen:  Lucretia  (dewberry). 
Market:    Erie. 

Recommended — Dessert,  kitchen  and 
market:  Eldorado.  Dessert  and  market: 
Mayes     {Austin)      [dewberry];     Snyder. 
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Market:     Briton,  Ancient;  Wilson.    Det- 
»ert:    Klttatinny;  Taylor. 

District  No.  4 

Highly  recommended — Dessert  and  mar" 
ket:  Mayea  (Austin)  [dewberry];  Sny- 
der. Dessert  and  kitchen:  Lucretla 
[dewberry]:  Market:  Lawton.  Des- 
sert:    Klttatinny. 

Recommended — Dessert  and  market: 
Early  Harvest;  Mlnnewaska.  Market: 
Briton,  Ancient;  Erie.  Dessert:  Taylor; 
Wachusett 

Recommended  fob  trial  —  Dessert: 
Triumph,  Western. 

District  No.  5 

Highly  recommended — Dessert^  kitch- 
en and  market:  Dallas.  Dessert  and 
market:  Early  Harvest;  Snyder.  Des- 
sert and  kitchen:  Lucretia  [dewberry]. 
Market:  Erie.  Dessert:  Klttatinny; 
Stone. 

Recommended — Dessert  and  market: 
Mayes  (Austin)  [dewberry];  Mlnnewas- 
ka.   Market:     Lawton,  Wilson. 

District  No.  6 

Highly  recommended — Dessert  and 
market:  Mayes  (Austin)  [dewberry]. 
Dessert  and  kitchen:  Lucretia  [dewber- 
ry]. 

Recommended — Dessert,  kitchen  and 
market:  Dallas.  Dessert  and  market: 
Brunton.  Dessert:  iCittatinny.  Market: 
Briton,  Ancient. 

District  No.  7 
Highly  recommended — Dessert,  kitchen 
and  market:  Dallas.  Dessert  and  market: 
Brunton;  Early  Harvest;  Mayes  (Austin) 
[dewberry].  Dessert  and  kitchen:  Lu- 
cretia [dewberry].    Dessert:  Klttatinny. 

Recommended  —  Dessert,  kitchen  and 
market:  Eldorado.  Kitchen  and  market: 
Robison.  Dessert  and  market:  Mlnne- 
waska. Market:  Briton,  Ancient,  Des- 
sert:   Taylor. 

District  No.  8 

Highly  recommended — Dessert  and 
market:  Early  Harvest;  Mayes  (Austin) 
[dewberry];  Snyder.  Dessert  and  kitch- 
en: Lucretia  [dewberry].  Market: 
Briton,  Ancient;  Erie.  Dessert:  Tay- 
lor. 


Recommended — Market:     Lawton.  />e«- 
sert:    Wachusett. 

Recommended  fob  trial — Dessert^ 
kitchen  and  market:    Eldorado. 

District  No.  9 

Highly  recommended— JforXcet:  Brit- 
on, Ancient, 

Recommended — Dessert  and  kitchen: 
Lucretia  [dewberry]. 

Districts  No.  10  and  No.  11 

Highly  recommended — Market:  Brit- 
on»  Ancient;  Wilson;  Robison. 

Recommended— DeMert  and  marketi 
Agawam;  Early  Harvest;  Mlnnewaska; 
Snyder.  Dessert  and  kitchen:  Lucretia 
[dewberry];  Dallas.  Market:  Erie; 
Lawton.    Dessert:    Klttatinny;  Taylor. 

District  No.  12 

Highly  recommended  —  Dessert  and 
market:  Snyder.  Dessert  and  kitchen: 
Lucretia  (dewberry).  Market:  Briton, 
(AfKCient),  Wilson.    Dessert:    Taylor. 

Recommended  —  Dessert  and  market: 
Early  Harvest.  Market:  Erie;  Lawtom 
Dessert:    Klttatinny;  Stone. 

District  No.  IS 

Highly  recommended  —  Dessert  and 
kitchen:    Lucretia  (dewberry). 

Recommended  —  Dessert  and  market: 
Snyder.    Market:    Wilson. 

District  No.  14 

Highly  recommended  —  Dessert  and 
kitchen:  Lucretia  (dewberry),  Market: 
Erie;  Lawton.    Dessert:    Klttatinny. 

Recommended  —  Dessert  and  market: 
Snyder.  Market:  Briton,  Ancient;  Wil- 
son. 

Recommended  for  Trial  —  Dessert, 
kitchen  and  market:  Eldorado.  Dessert 
and  market:     Early  Harvest. 

District  No.  15 

Highly  recommended  —  Market:  Law- 
ton.    Dessert:    Klttatinny. 

Recommended  —  Dessert  and  market: 
Snyder.     Dessert:     Stone. 

District  No.  16 

Recommended — Market:  Lawton.  Des- 
sert:   Klttatinny;  Crandall. 
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District  No.  17 

Recommended  —  Dessert  and  market: 
Early  Harvest  Market:  Lawton;  Wil- 
son.   Dessert:    Klttatinny;  Crandall. 

District  No.  18 

Highly  becommended — Crandall. 

Recommended  —  Dessert  arid  kitchen: 
Lucretia  (dewberry).  Market:  Lawton. 
Dessert:    Kittatinny. 

BLACKBEBBY  DISEASES 

Anthbacnose.    See  Raspberry. 
Bbamblb  Rust.   See  Rust,  this  section. 

Crown  Gall 

Bacterium  tumefaciens 
Produces  large  swellings  just  below  the 
ground.    Destroy  all  affected  plants  and 
use  care  in  planting  clean  stock. 

For  extended  article  on  crown  gall,  see 
under  Apple, 

Fruit  Bot 

Botrytis 

The  ripe  fruit  decays  on  the  bushes 
and  is  covered  with  a  gray,  dusty  mould. 
More  abundant  in  moist  weather. 

No  treatment  feasible.  Affected  fmlts 
should  be  discarded,  as  the  rot  will  spread 
to  unaffected  fruit  after  picking. 

Leal  Spot 

Beptoria  rubi 

Produces  small  dead  spots  on  the  leaves. 

Spray  with  Bordeaux  mixture  about 
four  times  at  intervals  of  about  ten  days, 
the  first  application  when  the  buds  are 
beginning  to  unfold.      j^    ^    ^^^ 

Berkeley,  Cal. 

MusHBOOM  Root  Rot.    See  Raspberry, 
Orange  Rust.    See  Rust,  this  section. 

Bed  or  Bramble  Bust 

Caeoma  nitens  Schw. 

Wild  and  cultivated  blackberries  suffer 
from  this  disease  as  well  as  raspberries. 

Similar  in  appearance  to  the  orange 
rust  and  requires  the  same  treatment. 

Busty  Orange  Bust 

Oymnoconia  interstitalis 

Produces  bright  orange  masses  of  spores 

all  over  the  under  side  of  the  leaves.  The 

fungus  spreads  all  through  the  plant  so 

that  it  is  not  easily  controlled. 

Cut  affected  plants  to  the  ground  and 


bum.    Spray  new  growth  with  Bordeaux 
mixture.  R.  E.  Smith, 

Berkeley,  Cal. 
BLACKBEBBY  PESTS 
American  Raspberry  Beetle.    See  Rasp- 
berry, 
Apple  Leaf  Hopper.    See  under  Apple, 
Black  Cherry  Aphis.    See  Aphids. 
Blackberry  Aphis.    See  Aphids. 

The  Blackberry  Crown  Borer 

Bembecia  marginata 
This  borer  does  considerable  damage. 
After  growth  starts  in  the  spring,  some 
canes  may  be  found  to  be  dead.  In  some 
cases,  an  examination  will  reveal  at  the 
base  of  such  canes,  a  16-legged  borer,  re- 
sembling the  peach  borer.  Many  of  such 
canes  will  be  found  to  have  been  partially 
girdled  Just  at  the  base  during  the  pre- 
ceding fall,  and  the  pith  of  the  same 
bored  out  by  the  caterpillar.  The  parent 
moth  is  a  clear  winged  insect,  quite  re- 
sembling a  brightly  colored  wasp.  The 
body  is  black,  banded  and  marked  with 
yellow.  The  eggs  are  laid  in  the  fall. 
The  most  reliable  remedy  is  to  cut  out 
all  infested  canes  as  soon  as  they  are 
discovered  and  bum,  taking  care  not  to 
allow  any  of  the  borers  to  escape  from 
the  canes  before  they  are  burned. 

H.   A.    GOSSARD, 
Wooflter,  Ohio. 
Black  Peach  Aphis.    See  Aphids, 

Brmmhie,  Flea  Louse 

Trioza  tripunctata  Fitch. 

A  tiny  insect  which  has  been  found  to 
be  troublesome  in  some  of  the  Eastern 
states.  A  curling  of  the  leaves  follows 
the  attack.  The  nymphs  are  covered  with 
jointed  waxy  threads  which  break  off 
readily  and  give  the  leaf  a  powdery  ap- 
pearance when  the  insects  are  numerous. 

As  soon  as  the  winged  forms  appear 
spray  with  kerosene  emulsion. 

Not  likely  to  become  serious. 

Bud  Moth.    See  under  Apple. 

Cane  Borer  of  Blackberry  and  Raspberry 

Oberea  bimacuiata 

The  adult  beetle  girdles  the  tip  of  the 

cane  with  a  row  of  punctures  in  laying 

her  eggs,  so  that  the  tips  droop  and  wither. 

The  grub  is  a  blind  worm  without  feet 
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and  burrows  downward  in  the  pith.  It 
has  a  brown  head  and  by  fall  is  about 
an  inch  long. 

Affected  canes  should  be  cut  out  and 
burned,  if  in  midsummer,  below  the 
girdled  tip;  if  in  the  autumn,  at  the 
ground. 

Flea  Louse.  See  Bramhle-Flea  Louse, 
this  section. 

Goaty-Gall  Beetle 

AJBirilus  ruficoUia 

The  young  borers  of  this  species  com- 
mence work  in  July  and  August.  The 
slender,  round-headed  larvae  enter  the 
canes  at  the  bases  of  the  leaf  stalks,  and 
from  such  points  work  around  the  canes 
in  long,  spiral  tunnels  through  the  sap- 
wood.  Later  in  the  season,  the  canes 
swell  over  the  eaten  areas,  forming  en- 
largements or  galls  which  are  very  con- 
spicuous when  the  leaves  fall.  The  only 
remedy  is  to  prune  out  and  burn  the 
galls  containing  the  larvae,  and  since 
galled  canes  will  never  prove  of  value, 
they  may  be  cut  out  whenever  discov- 
ered. Cut  wild  canes  along  roadsides  and 
in  nearby  woodlands  and  bum  in  the 
fall  of  the  year  after  the  larvae  have  en- 
tered them.  H.  A.  Gossaro, 

Wooflter,  Ohio. 

Leaf  Hopper.    See  under  Apple. 

Oysteb  Shell  Scale.    See  under  Apple. 

Pale  Brown  Bythurus.  See  Rasp- 
herry. 

Pithy  Gall  and  Seed-Uke  Gall 

A  large  gall,  two  or  three  inches  long, 
sometimes  found  on  blackberry  canes,  is 
divided  by  four  or  five  furrows  into  as 
many  longitudinal  lobes.  Within  the  gall 
can  be  found  small,  footless,  whitish 
grubs,  which,  in  the  spring  of  the  year, 
transform  to  small,  four-winged  flies.  The 
insect  is  not  very  important,  but  the  galls 
should  be  pruned  out  and  burned.  This 
formation  is  known  as  the  pithy  gall  of 
the  blackberry,  and  the  insect  causing  it 
is  Diastrophtis  nehuloatu. 

A  closely  related  gall  of  the  blackberry 
is  known  as  the  seed-like  gall,  and  is 
caused  by  DicLstrophua  cuacutaeformis, 
much  resembling  the  preceding  species. 
This  is  a  composite  gall,  consisting  of  a 
ring   of  single   seed-like   galls,   the   belt 


being  an  inch  or  an  inch  and  one-half  in 
depth.    Cut  out  and  burn. 

H.    A.    GOSSARD, 

Wooster.  Ohio. 
Raspberry    Beetle.    See    under    RcLsp- 
herry. 
Raspberry  Horn  Tail.    See  Raapherry. 
Red  Spider.    See  under  Apple. 

The  Rose  Scale 

Aulaccupia  rosae  Bouche 

General  Appearance 

The  female  scales  are  nearly  circular 
with  very  irregular  edges  and  white  to 
gray  in  color  with  reddish  body.  The 
diameter  varies  from  one-sixteenth  to 
one-eighth  of  an  inch.  The  male  scales 
are  long  and  narrow,  very  minute,  with 
three  longitudinal  creases,  or  carine,  and 
the  bodies  reddish  white. 

Life  History 

All  stages  of  this  scale  occur  practically 
throughout  the  entire  year,  including  the 
eggs,  and  its  spread  is  very  rapid.  The 
females  cluster  in  great  numbers  on  the 
canes  of  berries  and  roses,  especially 
around  the  crown  of  the  roots.  It  is 
especially  abundant  during  the  spring  and 
summer  months.  It  attacks  wild  and 
cultivated  plants. 

Food  Plants 

Blackberries,  raspberries  and  roses. 
Abundant  on  wild  blackberries  In  the 
Sacramento  valley. 

Control 

As  the  eggs  are  present  at  practically 
all  seasons  and  are  hard  to  kill,  by  either 
spraying  or  fumigation,  this  is  a  some- 
what difficult  scale  to  control.  The  worst 
infected  canes  should  be  cut  out  and 
burned  and  the  remaining  sprayed  suc- 
cessively with  kerosene,  distillate  or  car- 
bolic acid  emulsion,  or  with  lime-sulphur 
when  the  plants  are  dormant  in  the  win- 

*®^'  E.  O.  Essio 

San  Jose  Scale.    See  under  Apple. 

Saw  Fly 

Pamphiliiia  dentatua 

A  small  green  worm  the  larva  of  one 
of  the  sawflies,  feeds  on  the  under  side 
of  the  leaves. 
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Spray  with  Paris  green,  arsenate  of 
lead  or,  if  the  fruit  has  formed,  with 
hellebore. 

For  formulae  see  Sprays, 

ScuBFY  Scale.    See  under  Apple. 
Seed-like  Oall.     See  Pithy  Gall,  this 
section. 

Sn^wy   Troe   Cricket 

Oecanthus  niveus  DeGeer 

General  Appearanee 

The  adult  insects  are  slightly  more 
than  half  an  inch  long  and  light  yellow 
or  greenish  in  color.  The  antennie  are 
Tery  long  and  hair-like.  There  is  one 
black  dot  on  the  face  beneath  each  an- 
tenna. The  females  appear  narrow,  be- 
cause the  wings  are  folded  along  the 
sides  and  over  the  backs,  while  in  the 
males  they  are  spread  out  flatly  on  the 
back.  The  black-tipped  ovipositor  also 
helps  to  distinguish  the  female.  The  eggs 
are  about  one-eighth  of  an  inch  long, 
slender,  slightly  curved  and  white.  They 
are  inserted  in  the  stems  of  the  host. 

Life  History 

The  eggs  are  placed  singly  in  the 
canes  or  twigs  in  the  autumn  and  remain 
dormant  during  the  winter.  The  first 
warm  spring  days  cause  them  to  hatch 
and  the  young,  wingless,  green  crickets 
begin  feeding  upon  plant  lice  or  other 
soft-bodied  insects.  Throughout  its  en- 
tire life,  from  the  time  it  leaves  the  egg 
until  egg-laying  commences  in  the  fall  the 
insect  is  working  for  the  benefit  of  the 
farmer.  By  autumn  all  forms  are  mature 
and  egg-laying  begins,  the  adults  disap- 
pearing soon  afterwards. 

Food  and  Host  Plants 

The  damage  done  by  the  snowy  tree- 
cricket  is  due  almost  entirely  to  its 
method  of  puncturing  the  small  stems 
and  canes  in  egg-laying.  It  often  hap- 
pens that  so  many  eggs  are  placed  in  the 
canes  as  to  cause  considerable  loss.  Rasp- 
berries and  blackberries  receive  the  most 
injury,  though  young  deciduous  fruit 
nursery  stock  is  also  often  severely  in- 
jured. 

The  feeding  habits  of  this  species 
places  it.  among  the  beneficial  Insects  and 
partially  offset  the  damage  done  in  de- 


positing the  eggs.  The  young  and  old 
alike  feed  upon  soft-bodied  insects,  prin- 
cipally plant  lice,  and  due  to  their  rav- 
enous appetites  they  are  able  to  consume 
great  numbers  of  other  injurious  pests. 

Control 

The  method  of  eliminating  subsequent 
broods  and  attacks  consists  in  cutting 
out  all  canes  showing  the  characteristic 
signs  of  having  been  punctured  for  egg- 
laying.  It  has  been  said  by  many  re- 
liable authorities  that  the  good  done  by 
the  snowy  tree  cricket  in  destroying  in- 
jurious plant  lice  and  other  soft-bodied 
insects  more  than  recompenses  the  farm- 
er for  the  harm  done  and  that  only  in 
rare  cases  should  the  eggs  be  destroyed, 
even  after  the  injured  canes  or  branches 
have  been  removed. 

E.  0.  EssiG, 
Sacramento,  Cal. 

Tabnished  Plant  Bug.  See  Strawberry. 
Tree  Cricket.  See  Snowy  Tree  Cricket, 
this  section. 

Blooming  Period  of  Tree  Fruits 

The  value  of  bloom  charts  and  their 
bearing  on  the  question  of  mixed  plant- 
ing is  appreciated  by  a  large  number  of 
our  best  fruit  growers,  but  a  brief  dis- 
cussion of  the  subject  may  be  of  value. 

Causes  of  Unfmittnlness 

Probably  the  most  frequent  questions 
asked  by  orchardists  relate  to  the  bar- 
renness of  orchards  and  the  causes  of 
unfruitfulness. 

There  are  many  conditions  which  pre- 
vent a  normal  development  of  bloom  and 
set  of  fruit.  The  following  may  be  enu- 
merated : 

Rapid  Yfood  Growth 

It  has  been  often  observed  that  trees 
making  very  rapid  wood  growth  fail  to 
bear  heavy  crops  of  fruit  This  is  well 
illustrated  in  the  case  of  young  trees 
which  fail  to  bear  during  the  first  years 
of  their  growth.  The  reason  for  this  is 
not  well  understood,  but  it  is  fully  estab- 
lished that  the  growth. and  reproductive 
forces  are  in  a  measure  alternative  and 
that  whatever  favors  the  one  will  retard 
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the  other.  While  over-rapid  growth  al- 
ways tends  to  lessen  the  fruitfulness  of 
a  tree,  lack  of  food  or  Insufficient  nour- 
ishment will  produce  the  same  efTect.  The 
remedy  in  either  case  is  obvious  and  the 
condition  is  readily  corrected. 

Diseases  Attacking  Bloom  and  Unfavor- 
able Weather  Conditions 

One  of  the  most  frequent  causes  of 
failure  to  set  fruit  is  due  to  the  attack 
of  bloom  by  fungi.  The  brown  rot  of 
stone  fruits  and  the  scab  of  apple  is 
often  responsible  for  failures  which  the 
grower  attributes  to  frost  or  winter  freez- 
ing. These  diseases  not  only  attack  and  kill 
the  crop  of  bloom  but  they  may  so  injure 
the  tree  as  to  prevent  the  formation  of 
a  crop  of  bloom  for  the  following  year. 
It  is  probable  that  many  diseases  act  in 
an  indirect  way  to  prevent  fruitfulness. 
In  addition  to  actual  parasitic  diseases, 
unfavorable  weather  may  result  in  path- 
ological conditions  which  prevent  a  set 
of  fruit;  or,  on  the  other  hand,  they  may 
simply  prevent  pollination,  which  has  the 
same  result  More  than  once  we  have 
noted  a  failure  in  crop  due  entirely  to 
continued  rainfall  during  the  blooming 
season. 

The  effect  of  winter  freezing  and  frost 
is  largely  beyond  the  control  of  the  grow- 
er and  need  not  be  discussed  here.  Other 
minor  causes  of  unfruitfulness  might  be 
enumerated,  but  it  is  our  purpose  to  dis- 
cuss only  the  chief  causes  in  such  man- 
ner as  will  illustrate  the  use  and  value 
of  the  bloom  charts  published  below. 
Probably  the  chief  and  most  frequent 
cause  of  unfruitfulness  in  orchards  is  due 
to  self-sterility  and  the  lack  of  pollen- 
izers  for  the  self-sterile  varieties. 

Self-Sterlllty  and  Mixed  Planting 

Self-sterility  may  be  defined  as  the  in- 
ability of  certain  varieties  to  set  fruit 
when  offered  only  their  own  pollen.  Other 
minor  causes  such  as  imperfect  pistils 
and  insufficient  supply  of  pollen  may  be 
responsible  for  sterility  in  flowers,  but 
such  defects  are  not  usually  numerous 
enough  to  affect  the  crop  materially.  Self- 
sterility  is  due  to  the  impotency  of  the 
pollen  of  certain  varieties  toward  its  sis- 


terhood of  pistilft.  This  pollen  may  be 
quite  virile  on  other  flowers  but  has  no 
affinity  for  its  own.  Waite  was  the  first 
investigator  in  this  country  to  give  this 
subject  close  study,  and  his  work  has 
fully  demonstrated  the  fact  that  many 
varieties  of  both  pear  and  apple  are  either 
partially  or  wholly  unfruitful  when 
planted  in  large  blocks  to  themselves. 
Waite  also  found  that  even  where  self- 
sterility  did  not  prevail  that  cross  pollina- 
tion among  varieties  resulted  in  better 
development  of  fruit.  Waugh  has  made 
exhaustive  studies  on  this  subject  so  far 
as  it  relates  to  plums  and  his  conclusions 
are  that  practically  all  varieties  of  native 
plums  and  many  of  the  Japanese  group 
are  unable  to  set  fruit  without  the  pollen 
of  a  second  variety.  Fletcher  has  added 
the  further  knowledge  that  self -sterility 
and  self-fertility  are  not  constant  varietal 
characters,  but  depend  to  some  extent  on 
climatal  or  other  environmental  condi- 
tions. The  subsequent  studies  of  many 
investigators  and  the  general  experience 
of  orchard  practice  confirm  these  con- 
clusions; and  the  majority  of  well  In- 
formed fruit  growers  now  consider  mixed 
planting  a  necessity.  The  practical  ques- 
tion at  once  arises:  What  variety  shall 
be  selected  as  pollenizer  for  any  given 
sort. 

Selection  of  Pollenlser 

Two  factors  must  be  taken  into  con- 
sideration in  the  selection  of  varieties  for 
cross-pollination.  First,  there  must  exist 
a  mutual  affinity  between  the  two;  and 
secondly,  they  must  bloom  at  practically 
the  same  time. 

The  subject  of  mutual  affinity  is  a  very 
important  and  interesting  one,  and  has  a 
direct  bearing  on  the  whole  problem.  But, 
thus  far,  little  is  known  regarding  such 
affinities,  and  the  way  to  further  knowl- 
edge is  beset  by  so  many  obstacles  that 
few  investigators  have  the  courage  to  un- 
dertake exhaustive  research  along  this 
line.  We  have  some  knowledge  of  the 
subject  so  far  as  it  relates  to  different 
groups  of  the  same  fruit,  but  this  knowl- 
edge should  be  extended  to  the  relation 
between  varieties  of  the  same  group  if  we 
are  to  be  in  a  position  to  give  a  definite 
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answer  to  the  question  suggested  above. 
It  is  common  knowledge  that  European 
or  Domestica  plums  cross  with  difficulty 
on  other  types  of  this  fruit,  and  that  this 
group  should,  therefore,  be  considered 
separately  and  apart  from  other  plums 
when  selecting  cross  pollenizers.  On  the 
other  hand,  all  groups  of  native  plums 
together  with  the  Japanese  varieties  in- 
terpollinate  rather  freely,  and  thus  we 
may  be  quite  indifferent  as  to  group  re- 
lations when  considering  varieties  falling 
under  these  heads.  However,  we  are  not 
prepared  to  say  whether  or  not  there  is 
any  difference  in  the  degree  of  affinity  be- 
tween varieties  of  the  same  group,  or  if 
such  affinity  does  exist  whether  it  is  a 
constant  character  or  not.  Until  we  are 
able  to  answer  definitely  these  questions, 
the  bloom  chart  is  the  only  safe  guide  we 
have  in  selecting  varieties  for  the  purpose 
of  cross-pollination.  Waugh  has  prob- 
ably given  this  problem  more  attention 
than  any  other  student,  and  his  work  has 
led  him  to  lay  very  little  stress  on  mu- 
tual affinity  in  his  latest  publications  on 
this  subject.  In  a  number  of  prelimi- 
nary hand  cross-pollinations  with  apples 
at  this  station,  the  results  indicate  that 
the  female  parent  to  the  cross  is  quite 
Indifferent  to  the  kind  of  pollen  offered 
so  long  as  it  is  of  another  variety  of 
apple  and  is  in  good  condition;  but  our 
trials  have  not  been  sufficiently  extensive 
to  draw  positive  conclusions. 

If  these  conclusions  are  correct,  then 
the  bloom  chart  is  even  more  valuable 
than  at  first  supposed;  but  in  any  case 
it  must  always  be  consulted  if  we  are  to 
practice  mixed  planting  with  success. 
Planting  together  varieties  of  different 
blooming  periods  does  not  meet  the  needs 
in  the  case,  but  the  kinds  that  have  prac- 
tically the  same  blooming  period  should 
be  selected.  Although  a  number  of  ex- 
periment stations  have  published  bloom- 
ing data  for  the  benefit  of  the  grower, 
yet  none  of  these  apply  to  the  Virginia 
planter.  It  is  a  well  known  fact  that  the 
relative  blooming  period  of  a  series  of 
varieties  will  not  be  the  same  for  differ- 
ent localities,  especially  if  they  be  remote 
from  each  other.  No  one  chart  can  be 
constructed   that  will   apply  with   equal 


force  to  all  sections  of  the  United  States. 
However,  charts  that  apply  to  other  sec- 
tions have  some  value  and  should  be  con- 
sulted in  the  event  that  there  is  lack  of 
more  definite  information.  Though  Vir- 
ginia has  a  rather  variable  climate,  the 
territory  covered  is  not  so  extensive,  but 
that  data  taken  in  one  locality  will  apply 
in  a  fair  degree  to  the  rest  of  the  state. 

The  chart  on  pp.  656-7-8-9  is  therefore  ex- 
pected to  serve  as  a  safe  guide  to  the 
Virginia  fruit  grower.  It  has  been  com- 
piled from  a  large  mass  of  notes  extend- 
ing over  a  period  of  13  years;  the  num- 
ber of  observations,  each  representing  a 
different  year,  is  given  in  the  left-hand 
column  Just  after  the  variety  name.  The 
number  of  years  covered  guarantees  a 
safe  norm,  whereas  norms  reached  by 
only  three  or  four  observations  would 
hardly  appear  to  be  reliable.  The  apple 
orchard  was  planted  in  the  spring  of 
1889,  but  all  notes  on  apple  collected 
prior  to  1896  have  been  disregarded  be- 
cause of  the  unreliability  of  bloom  notes 
from  trees  during  their  earlier  stages  of 
growth. 

The  next  step  in  this  work  should  be 
the  collection  of  blooming  data  from  dif- 
ferent sections  of  the  state  with  the  view 
of  developing  a  phenological  map  for  Vir- 
ginia, and  to  this  end  we  solicit  the  co- 
operation of  all  those  who  are  interested 
in  this  subject.  Bloom  note  forms  an4 
instructions  will  be  furnished  those  de- 
siring to  aid  us  in  these  studies. 

Explanation  of  Chart 

In  the  charts  following  the  blooming 
period  of  each  given  variety  is  repre- 
sented by  the  starred  line  following  the 
name.  This  line  begins  with  the  average 
recorded  for  first  bloom  open  and  extends 
two  days  beyond  the  period  of  full  bloom. 
While  flowers  remain  receptive  for  more 
than  two  days  after  full  bloom  during 
cloudy  weather,  this  is  not  the  case  if 
conditions  are  favorable  to  pollination. 
The  different  fruits  or  groups  of  same 
are  arranged  in  order  of  their  blooming, 
as  this  arrangement  appears  best  for 
comparisons. 

For  Apples,  see  PoUiniUion,  under 
Apple. 
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Blueberry  or  Huckleberry 

It  seems  not  quite  settled  where  the 
name  huckleberry  originated  as  applied 
to  a  species  of  bush  fruits  of  the  genus 
Gayliisaada.  They  grow  principally  in 
the  Northern  hemisphere  in  North  Amer- 
ica and  North  Britain.  The  plant  yaries 
greatly  in  size  from  about  six  inches  in 
height  to  ten  feet.  The  berries  are  small, 
but  highly  prized  for  their  flavor;  not 
highly  profitable  commercially  because  of 
the  amount  of  labor  necessary  in  picking 
and  marketing.  Yet  no  one  who  has 
picked  the  native  wild  huckleberry  would 
desire  to  see  them  displaced  from  the 
markets  of  the  world.  Therefore  consid- 
erable effort  has  been  made  to  improve 
the  varieties  so  that  they  can  be  mar- 
keted profitably  in  competition  with  other 
fruits. 

Granville  Lowthkb 

Improvement  of  Blueberries 

C.  B.  Smith 

An  investigation  of  this  subject  has 
been  undertaken  by  the  Maine  station. 
In  a  report  of  that  station  it  is  stated 
that  blueberries  are  found  growing  in 
great  quantities  in  many  of  the  Eastern 
and  Northern  states  on  soils  which  are, 
as  a  rule,  of  little  or  no  value  for  general 
agricultural  purposes,  but  that  while  the 
berries  have  been  highly  prized  as  an 
article  of  food  from  the  earliest  colonial 
period,  "practically  no  attention  has  been 
given  to  the  cultivation  and  systematic 
improvement  of  the  fruit."  Plants  have 
from  time  to  time  been  introduced  into 
gardens  with  good  results,  and  the  man- 
agement of  blueberry  barrens  has  occa- 
sionally been  undertaken.  An  account  of 
an  experiment  of  the  latter  kind  is  re- 
ported by  the  Maine  station.  The  blue- 
berry lands  described  consist  of  40,000 
acres  belonging  to  one  owner. 

The  land  is  divided  into  several  parts, 
•each  of  which  is  leased  to  some  respons- 
ible party  who  assumes  the  whole  care  of 
burning  over  the  land,  keeping  ofT  tres- 
passers, harvesting,  and  marketing  the 
fruit.  ♦  ♦  ♦  Every  year  a  certain  sec- 
tion of  each  "lease"  is  burned  over.  .  This 
l)uming  must  be  done  very  early  in  the 


spring  before  the  ground  becomes  dry; 
otherwise  the  fire  goes  too  deep  and 
humus  is  burned  from  the  ground  and 
most  of  the  bushes  are  killed.  Many  hun- 
dred acres  of  what  would  be  the  best 
part  of  the  barrens  have  thus  been  mined. 
The  method  most  commonly  used  in  burn- 
ing a  given  area  is  for  the  operator  to 
pass  around  the  section  to  be  burned, 
and  drag  after  him  an  ordinary  torch  or 
a  mill  lamp.  He  then  retraces  his  steps 
over  the  burned  area,  setting  after-fires 
in  the  portions  which  have  escaped,  and 
back-firing  if  there  is  danger  of  spread- 
ing unduly  over  areas  which  it  is  desired 
to  leave  unbumed.  A  device  which  was 
found  in  use  by  one  party  consists  of  a 
piece  of  half-inch  gas  pipe  bent  at  the 
end  at  an  angle  of  about  60  degrees.  The 
end  opposite  the  bent  portion  is  closed 
with  a  cap  or  plug,  and  in  the  other  end, 
after  filling  the  pipe  with  kerosene,  is 
placed  a  plug  of  cotton  waste  or  tow.  This 
device  is  regarded  as  superior  to  the 
lamp  or  torch  as  it  is  more  easily 
handled. 

Systematically  treated  blueberry  fields 
are  burned  over  about  once  every  three 
years.  This  burning  renews  the  bushes 
and  tends  to  check  the  growth  of  under- 
brush. 

The  early  ripening  fruits  on  these  lands 
are  picked  by  hand  and  sent  to  the  city 
markets,  usually  in  quart  boxes.  Later 
in  the  season  the  fruit  is  sent  to  the  can- 
neries. On  the  older  barrens,  especially 
on  areas  which  are  to  be  burned  over 
the  following  spring,  the  fruit  is  gath- 
ered with  a  "blueberry  rake." 

This  is  an  implement  somewhat  similar 
to  the  cranberry  rake  in  use  on  Cape  Cod, 
and  may  be  likened  to  a  dust  pan  the  bot- 
tom of  which  is  composed  of  stift  parallel 
wire  rods.  The  fruit  may  be  gathered 
much  more  quickly  and  more  cheaply  by 
means  of  the  rake.  The  bushes  are,  how- 
ever, seriously  injured  by  the  treatment 
In  no  case  should  the  rake  be  employed 
in  gathering  the  high-bush  blueberries. 

At  the  New  York  state  station  consid- 
erable difficulty  was  met  with  in  growing 
seedling  plants  of  the  high-bush  huckle- 
berry (Vaccinium    corymbosum)  because 
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of  the  delicate  nature  of  the  young  plants 
and  the  very  careful  treatment  which 
they  require.  The  same  station  made  an 
examination  of  the  flowers  of  this  species 
in  order  to  learn  at  what  time  the  stamens 
yield  their  pollen. 

This  seems  to  be  given  off  immediately 
before  and  for  a  short  time  after  the  corol- 
la opens.  By  opening  the  corolla  of  flow- 
ers about  to  expand  and  Jarring  the  blos- 
soms vigorously  over  a  glass  slide,  we  se- 
cured pollen  in  considerable  quantities, 
which  is  an  indication  that  the  flowers 
may  be  at  least  in  part  self-fertilized. 
Nothing  appeared  in  the  structure  of  the 
flowers  to  render  artificial  crossing  dif- 
ficult. 

The  experience  of  one  grower  in  Massa- 
chusetts leads  him  to  the  following  con- 
clusions: 

(1)  It  [the  high-bush  blueberry]  does 
not  take  kindly  to  garden  cultivation;  (2) 
it  is  very  difficult  to  propagate  from  the 
seed;  (3)  it  is  somewhat  difllcult  to  graft, 
but  patience  and  a  little  of  the  "know 
how"  will  overcome  all  of  these.  If  grown 
In  the  garden,  (1)  they  must  be  on  the 
north  side  of  a  board  fence  or  in  the 
shade  of  trees  and  the  ground  must  be 
mulched  with  leaves  or  evergreen  boughs; 
(2)  let  the  seed  get  fully  ripe  and  drop, 
then  sow  in  a  shady  place;  (3)  graft 
small  bushes  at  the  surface  of  the  ground 
and  cover  most  of  the  scion  with  moist 
earth. 

Success  in  growing  blueberries  has  been 
attained  by  all  of  these  methods. 

Another  grower  reports  that  he  has 
been  very  successful  in  growing  high-bush 
blueberries  on  a  poor,  rocky,  upland  soil. 
The  bushes  improved  much  in  thrift  and 
yielded  from  three  to  four  times  as  much 
fruit  as  wild  bushes  growing  in  pastures 
and  swamps  and  the  berries  were  from 
25  to  30  per  cent  larger.  He  advises  set- 
ting plants  6  feet  apart  each  way  and 
mulching  with  strawy  manure  in  the  fall. 

The  results  of  the  experiments  thus  far 
conducted  would  seem  to  show  that  the 
blueberry  is  subject  to  much  variation  and 
is  greatly  improved  by  cultivation.  Blue- 
berries are  as  yet  but  little  cultivated, 
but  the  few  attempts  that  have  been  made 


toward  their  improvement  indicate  that 
with  care  satisfactory  results  may  be  ob- 
tained. Meanwhile  natural  blueberry  bar- 
rens may  be  made  to  give  increased  yields 
by  systematic  burning  and  care,  and  thus 
these  lands,  otherwise  worthless  for  agri- 
culture, made  sources  of  profit 

References 

For  an  account  of  exhaustive  experi- 
ments in  Swamp  Blueberry  Culture,  see 
Bulletin  193,  Bureau  of  Plant  Industry, 
by  F.  V.  Colville. 

Card,  Bush  Fruits. 

Bailey,  New  Cyclopedia  of  American 
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BrazU  Nut 

The  seeds  of  a  Brazilian  tree,  called  also 
Castanea,  Cream  nut.  Nigger  toe,  Para 
nut  It  belongs  to  the  natural  order 
Myrtaceae,  species  Bertholletia  exceUa. 
The  tree  often  attains  a  height  of  150  feet, 
and  a  diameter  of  four  feet.  It  has  bright 
green,  leathery  leaves,  two  feet  or  more  in 
length,  and  six  inches  in  width.  It  bears 
cream  colored  flowers  and  a  very  hard 
shelled  fruit  six  inches  or  more  in  diam- 
eter, containing  about  20  three  sided 
wrinkled  seeds,  which  are  used  for  des- 
sert, confectionery,  and  for  the  manufac- 
ture of  an  expressed  oil  used  in  oil  paint- 
ing, lubricating  flne  machinery,  and  in 
lighting.  This  tree  covers  large  tracts  of 
land  in  Northern  Brazil,  along  the  Ama- 
zon and  Orinoco  rivers. 

GKANVnXB   LOWTHEB 

Bread  Fruit 

Artocarpus  incisa 

A  tree  of  the  natural  order  IZfticaceae, 
native  of  the  Indian  archipelago  and  of 
the  Southern  Paciflc  islands.  It  attains 
a  height  of  30  or  40  feet;  is  often  limbless 
for  half  its  height,  bears  leathery,  glossy 
dark  green,  three  to  nine-lobed  leaves,  one 
to  three  feet  long;  has  compact  club- 
shaped,  yellow  catkins  of  male  flowers,  9 
to  15  inches  long,  and  sub-globular  heads 
of  female  flowers,  with  spongy  recep- 
tacles; and  usually  seedless,  spheroidal 
fruits,  at  first  green,  later  brown,  and 
lastly  yellow,  six  inches  or  more  in  diam- 
eter, hanging  by  thick  stalks  singly  or 
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in  clusters  of  two  or  three  from  the  smal- 
ler branches.  The  rough  rind  is  irregu- 
larly marked  in  squares  and  other  figures 
with  raised  centers.  The  unripe  fruit  con- 
tains a  milky  Juice,  and  when  in  the 
edible  stage  it  resembles  fresh  bread,  be- 
ing white  and  mealy.  It  is  then  slightly 
tart.  Later  it  becomes  yellow.  Juicy,  and 
tastes  of  decay.  In  tropical  countries 
where  it  has  been  introduced  and  particu- 
larly in  its  original  home,  the  fruit  is 
highly  valued  as  a  nutritious  food,  being 
prepared  for  use  in  various  ways. 

When  baked  it  resembles  plantain 
rather  than  wheaten  bread,  being  sweetr 
ish,  slightly  astringent,  but  otherwise 
almost  tasteless.  When  fresh  fruits  can- 
not be  procured,  it  is  sometimes  slightly 
fermented,  beaten  to  a  pasty  mass,  and  so 
used. 

Another  common  way  of  preparing  it  is 
to  beat  it  to  a  paste  with  cocoanut  milk 
and  to  serve  it  mixed  with  bananas, 
plantains,  etc.  Since  the  trees  produce 
two  or  three  crops  annually,  and  since 
the  bearing  seasons  of  difTerent  varieties 
overlap  more  or  less,  the  fruit  may  be  ob- 
tained during  the  greater  part  of  the 
year.  Not  alone  for  the  fruit  is  the  tree 
valuable;  in  the  South  Sea  islands  its 
fibrous  inner  bark  is  woven  into  cloth 
resembling,  but  inferior  in  softness  and 
whiteness  to  that  made  from  the  paper 
mulberry  which  is  similarly  employed  in 
those  islands;  the  gummy  exudation  from 
the  bark,  boiled  with  cocoanut  oil  is  used 
for  caulking  canoes,  pails,  etc.;  the  beau- 
tiful yellow  wood  is  light  and  soft,  but 
when  exposed  to  the  air  becomes  dark  like 
mahogany,  and  is  used  for  canoes,  furni- 
ture,  and  the   interior  work  in   houses. 

The  tree  has  been  cultivated  to  a  slight 
extent  in  Southern  Florida,  but  the  fruits 
rarely  appear  even  in  the  most  southern 
markets  of  the  United  States,  because 
they  do  not  bear  shipment  well,  and  un- 
less used  very  soon  after  being  gathered 
become  hard  and  disagreeable  in  taste. 
For  an  account  of  the  introduction  of  the 
bread  fruit  tree  into  the  West  Indies  in 
the  last  decade  of  the  18th  Century,  when 
such  feats  were  more  difficult  and  less 
common  than  a  century  later,  see  Curtis' 


'^Botanical  Magazine"  (pp.  2869-71).  A 
near  relative  of  the  bread  fruit  trees  is 
the  Jack. 

The  Ammcana  Bread  Nut 

Brosimum  alicastrum 

A  tree  of  the  natural  order  Urticaceae, 
a  native  of  the  West  Indies  and  closely 
related  to  the  bread  fruit  The  tree, 
which  is  very  large,  bears  shining  lance- 
shaped  leaves;  globose  catkins  of  male 
and  female  flowers  on  different  trees ;  and 
yields  a  gummy,  milky  Juice  from  its 
bark.  The  round,  yellow  fruits  (drupes), 
which  are  about  three  inches  in  circum- 
ference, contain  a  single  seed.  When 
roasted  or  boiled  they  are  used  like 
bread,  and  having  a  flavor  which  re- 
sembles hazel  nuts,  form  a  pleasant  food. 
In  the  United  States  the  tree  has  not  been 
cultivated. 

The  Americana  Bbocgoli,  How  Orotcn 
in  Alaska,     See  Alaska. 

See  Kale, 

Bbush  Land,  Preparation  of.  See  Apple 
Orchard,  Preparation  of  Ground. 

Bnusek  Sprouts 

This  vegetable  belongs  to  the  Cabbage 
family.  The  stem  is  usually  two  or  more 
feet  high  with  leaves,  and  at  the  base  of 
each  leaf  is  a  small  cabbage  which  is 
seldom  more  than  two  inches  in  diameter. 
These  miniature  cabbages  are  much  more 
delicate  in  flavor  than  the  ordinary  cab- 
bages, and  are  the  parts  eaten.  In  grow- 
ing, it  requires  the  same  treatment  as 
the  cabbage,  except  that  they  may  be 
grown  nearer  together.  It  is  highly 
esteemed  by  some  persons,  as  an  article  of 
food,  but  has  not  come  into  general  use; 
probably  owing  to  the  fact  that  in  our 
markets,  not  as  much  attention  is  paid 
to  quality  as  to  general  appearance.  The 
Dwarf  Brussels  is  the  variety  most 
highly   recommended. 

The  plant  is  a  biennial,  a  native  of 
Europe,  and  like  the  cabbage  succeeds 
well  on  almost  any  deep  rich  soil. 

Tarieties 

Scrymger  Giant. 

Long  Island  Improved. 
For    Diseases    and    Pests,    see    under 
Cabbage.  Granville  Lowthke 
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Buckwheat,  See  Apple  Orchard,  Cover 
Crops. 

Budding,  See  Apple,  Propagation  of; 
Peach,  Propagation  of,  etc. 

Breeds  of  Fniito  and  Their 
Survival 

Plants  are  coming  into  as  much  prom- 
inence as  are  animals  by  breeding  and  it 
is  eminently  proper  to  speak  of  the  breeds 
of  farm  crops  or  the  breeds  of  fruits.  A 
breed  is  the  result  of  domestication,  at 
least  we  may  say  so  if  we  apply  the  term 
breed  to  a  plant  which  we  hare  artificial- 
ly endowed  with  a  pedigree.  Perhaps  it 
is  taking  liberties  with  the  dictionary  to 
call  an  improved  kind  or  type  of  apple  a 
breed,  but  no  other  word  conveys  Just 
the  meaning  I  desire.  For  example,  if 
I  speak  of  the  Wealthy  apple  as  a  breed 
of  apples  we  naturally  think  of  the  gen- 
eral characteristics  of  the  Wealthy  ap- 
ple and  still  allow  for  a  considerable 
variation  in  diiferent  localities  due  to  the 
action  of  soil  and  climate,  and  it  is  with 
special  reference  to  apples  that  I  would 
speak  of  the  survival  of  breeds  or  vari- 
eties if  you  prefer  that  word. 

Fruit  growers  in  the  West  have  come 
to  reco^ize  certain  climate  and  soil 
areas  as  suited  to  particular  kinds  and 
varieties  of  fruits.  This  is  especially 
true  in  California,  where  in  one  valley 
or  even  in  one  portion  of  a  valley,  the 
farmers  determine  one  particular  kind 
that  succeeds  best  and  then  grow  that 
kind  almost  or  quite  exclusively,  while 
in  an  adjoining  valley  or  section  a  differ- 
ent fruit  will  be  grown.  So,  too,  a  state, 
or  one  particular  section  of  a  state,  be- 
comes famous  for  some  particular  breed 
of  fruit.  The  California  Belle  Fleur  ap- 
ple in  uniform  boxes  of  uniformly  graded 
fruit  now  finds  its  way  into  many  mar- 
kets. Southwestern  Colorado  is  becom- 
ing a  Jonathan  region.  Other  parts  of 
the  West  are  growing  Wagener,  or  Spitz- 
enburg,  or  Rome  Beauty,  or  Mcintosh 
Red,  or  Wealthy,  and  so  on.  At  the  local 
apple  shows  some  one  variety  usually 
predominates.  Of  course  there  are  a  num- 
ber of  hardy  and  widely  adapted  fruits 
that    appear    in    every    exhibition.      We 


nearly  always  find  among  the  apples  given 
most  prominence  at  the  county  and  state 
fairs  in  the  mountain  region  well  grown 
specimens  of  Yellow  Transparent,  Duch- 
ess, Wealthy,  Wolf  River,  Alexander, 
Longfleld,  Northwest  Greening,  Fameuse, 
Bietigheimer,  McMahon,  Oano  and  others, 
including  most  of  the  large  and  small 
crabs.  It  often  occurs  at  these  shows 
that  one  or  more  varieties  will  be  shown 
that  no  one  is  able  to  name. 

In  the  pioneer  days  of  apple  grow- 
ing, the  would-be  horticulturist  has  had 
no  guide  and  the  only  Judgment  with 
which  he  made  selections  of  varieties  was 
a  memory  of  some  good  or  favorite  kind 
which  he  was  acquainted  with  in  his  boy- 
hood days.  Usually  he  has  been  more  or 
less  skeptical  about  the  success  of  any 
domesticated  thing  which  he  would  trans- 
plant to  untried  soils,  and  he  is  ready  to 
try  anything  new  which  is  called  to  his 
attention.  Tree  agents  are  not  slow 
about  recommending  anything  of  which 
their  nurseries  have  stock  for  sale.  It 
is  said  that  some  five  thousand  varieties 
of  apples  are  known  in  the  world.  Of 
all  the  varieties  planted  in  any  locality, 
a  comparatively  small  number  have  sur- 
vived. Perhaps  hundreds  of  Wyoming 
ranchmen  and  farmers  have  purchased 
and  planted  quince  and  apricot  trees,  but 
I  have  yet  to  hear  of  or  see  a  ripe  fruit 
of  either  quince  or  apricot  in  this  state. 
Of  the  hundreds  of  varieties  of  apples  the 
successful  commercial  kinds  may  be  count- 
ed on  the  fingers  of  both  hands  for  the 
whole  state. 

There  are  several  reasons  why  the  many 
varieties  do  not  survive.  In  the  first 
place  fruits  are  more  or  less  domesticated 
and  they  are  transferred  to  a  new  region 
before  the  soil  has  been  tamed  and  made 
ready  for  them.  Then  the  western  pio- 
neer has  been  doing  things  in  a  large 
way  and  generally  fails  to  attend  to  the 
necessary  little  details  of  plant  culture. 
Someone  has  said  that  those  plants  which 
require  the  most  care  are  given  the  best 
cultivation,  inferring  that  the  apple  is 
so  easily  grown  that  it  is  subjected  to 
general  lack  of  care  and  neglect  and  this 
condition  has  certainly  fitted  our  attempts 
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in  the  mountain  region.  Finally,  the  rea- 
son of  most  importance,  perhaps,  is  that 
difficult  to  define  something  in  the  plant 
constitution  called  adaptability. 

We  look  upon  plants  and  animals  as 
creatures  of  environment  They  are  what 
they  are  because  of  certain  conditions  of 
food  supply  along  with  climatic  and  social 
influence.  But  organic  life  has  within 
itself  an  inherent  power  of  variation  and 
adaptability  which  enables  some  individ- 
uals or  species  to  survive  under  changed 
conditions  of  life  and  food  supply.  The 
fact  that  characteristics  may  appear  in 
one  place  that  fit  a  plant  for  life  in  a 
different  environment  is  now  recognized. 
The  great  Dutch  botanist  and  plant  breed- 
er, DeVries,  goes  so  far  as  to  advocate 
that  most  of  the  desert  flora  is  probably 
made  up  of  varieties  that  had  their 
origin  by  mutation  in  a  more  favorable 
location  and  by  migration  have  found  a 
home  in  the  arid  soils  which  they  do  not 
enjoy,  but  which  they  are  able  to  endure. 
Under  proper  irrigation  and  in  soils  rich 
in  plant  foods,  with  favorable  climate, 
plants  brought  to  the  arid  region  would 
seem  to  have  better  chance  for  growth 
and  development  than  in  some  of  the 
regions  where  they  originate,  but  we  must 
recognize  that  the  conditions  of  life  are 
so  different  that  there  must  be  a  large 
range  of  adaptability  in  the  species  or 
there  must  be  some  dominant  character 
which  definitely  fits  the  variety  to  this 
different  environment,  or  it  will  fail.  In 
my  opinion  these  characteristics  are  much 
more  apt  to  appear  in  the  region  during 
the  time  the  plant  is  growing  under  those 
particular  conditions,  and  herein  lies  the 
reason  for  securing  our  plants  or  seeds 
at  home  or  at  least  from  a  place  where 
the  conditions  are  not  less  severe. 


*B.  C.  Buffum,  in  Address  before  Wyoming 
State   Board   of  Horticulture. 

Bud  Worm.    See  Peach  Twig  Borer. 

Buffalo  Berry 

Lepargyrae  argentea,  Greene 
Shepherdia  argentae,  Nutt. 

The  buffalo  berry  is  a  tall  shrub  or 
small  tree,  a  near  relative  of  the  Rus- 
sian olive  which  it  resembles  in  its  sil- 


very foliage  and  yellowish  fiowers.    Tlie 
fruit  is  rather  sour,  slightly  resemblias 
that  of    ripe    cranberries,    spherical    in 
shape,  about  the  size  of  large  currants 
or  small  gooseberries,  and  of  a  reddisli 
color.      The    tree    is    very    hardy,    witli 
thorns  that  enable  it  to  grow  where  other 
small  fruits  would  be  destroyed  by  stock, 
or  other  unfavorable  surroundings.    How- 
ever, it  is  not  largely  cultivated,  because 
in  competition  with  other  fruits  like  cur- 
rants,   gooseberries,    blackberries,    rasp- 
berries, etc.,  it  seems  not  to  be  preferred 
by  the  trade. 

F.  W.  Card,  in  the  New  Cyclopedia  of 
American  Horticulture,  says:  "The  buf- 
falo berry  has  long  been  before  the  pub- 
lic, but  it  is  only  within  the  last  few 
years,  that  it  has  attained  any  promi- 
nence as  a  fruit  plant  In  Hovey's  Maga- 
zine of  Horticulture  for  1841,  page  251, 
it  is  mentioned  as  frequently  cultivated, 
indicating  that  it  had  found  its  way 
into  our  gardens  earlier  than  the  black- 
berry. Its  position  today  bears  evidence 
that  no  such  place  was  awaiting  it  as 
stood  ready  for  the  blackberry,  or  that 
if  there  were,  it  has  lamentably  failed  in 
filling  it.  The  plant  did  not  find  its  place 
as  a  cultivated  shrub  until  the  settlement 
of  the  West  created  a  demand  for  hardy 
and  drouth  resisting  fruits.' 


t> 


It  is  the  hardy  drouth  resisting  quali- 
ties of  this  fruit  that  has  brought  It 
into  prominence  in  the  mountainous  and 
semi-arid  regions  of  the  West  It  may 
therefore  be  found  growing  on  the  semi- 
arid  plains  east  of  the  Rocky  mountains 
in  Montana,  Wyoming,  Colorado,  New 
Mexico,  Kansas,  Nebraska,  the  Dakotas, 
and  in  parts  of  Canada. 

It  is  very  tenacious  of  life,  and  is  easily 
propagated  by  seeds,  by  suckers,  or  by 
cuttings.  Its  fruit  is  used  mostly  for 
jellies  and  has  a  very  pleasant  taste.  As 
a  fruit  adapted  to  conditions  where  other 
fruits  will  not  succeed,  it  has  consider- 
able value;  but  in  competition  in  the 
markets  with  fruits  grown  for  commei^ 
cial  purposes.  In  regions  adapted  to  fruit 
growing,  it  will  not  succeed. 

QBA.NVILLK    LOWTHEB 
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Bureaus  of  U.  S.  Department  of 

Agriculture 

Weather  Bureav^-C,  F.  Marvin,  Chief. 

Bureau  of  Animal  Industry — A.  D.  Mel- 
vin,  Chief, 

Bureau  of  Plant  Industry — ^W.  A.  Tay- 
lor, Chief. 

Forest  Service — H.  S.  Graves,  Forester. 

Bureau  of  Soils — ^Milton  Whitney,  Chief. 

Bureau  of  Chemistry — C.  L.  Alsberg, 
Chief. 

Bureau  of  Statistics — ^L.  M.  Estabrook, 
Statistician, 

Bureau  of  Entomology — L.  O.  Howard, 
Entomologist. 

Bureau  of  Biological  Survey — H.  W. 
Henshaw,  Chief. 

Office  of  Public  Roads—L.  W.  Page,  Di- 
rector. 

Office  of  Experiment  Stations — A.  0. 
True,  Director. 

Bush  Fruits 

After  the  selection  of  a  proper  site  for 
the  growing  of  bush  fruits,  the  most  im- 
portant factor  entering  into  it,  is  the 
man.  This  has  been  demonstrated  so  of- 
ten, and  in  so  many  parts  of  the  coun- 
try, one  man  succeeding  where  another 
fails,  that  it  needs  no  extended  proofs 
here.  We  will  refer  to  our  article  on  ap- 
ples as  an  illustration  showing  how  by  the 
choice  of  good  varieties,  and  by  the  proper 
care  in  packing  and  marketing,  one  man 
will  make  a  good  profit,  while  another  will 
barely  live.  Card  In  his  book  on  "Bush 
Fruits,"  says:  "The  yield  of  black  rasp- 
berries for  a  given  year,  as  reported  by 
58  growers  ranged  from  567*  quarts  per 
acre  to  9,600  quarts  per  acre."  Just  how 
much  of  this  difference  was  due  to  un- 
avoidable conditions,  and  how  much  to 
preventable  circumstances,  is  not  known; 
but  our  observation  leads  to  the  conclu- 
sion, that  much,  very  much,  depends  on 
the  man.  "The  yield  of  blackberries  per 
acre  as  reported  by  50  growers,  ranged 
from  1,280  quarts,  to  10,000  quarts.  The 
average  was  3,158  quarts  per  acre."  The 
highest  yield  shows  the  possibilities  of 
high  productions  under  favorable  condi- 
tions, the  low  yield  shows  what  to  ex- 


pect   under    poor    conditions    with    poor 
management 

It  is  conceded  that  all  the  bush  fruits, 
except  perhaps  cranberries,  do  better  in  a 
deep  rich  soil,  well  drained,  than  under 
other  conditions.  Perhaps  in  no  section 
of  the  United  States  do  berries  produce 
larger  returns  than  in  the  Pacific  coast 
region.  Here,  nature  seems  to  have  fur- 
nished the  conditions  of  soil  and  climate 
best  adapted  to  this  kind  of  fruit. 

In  the  Rocky  mountain  and  Alleghany 
mountain  regions  it  is  conceded  that  a 
rich  loam,  with  a  clay  subsoil,  is  better 
for  most  varieties,  while  for  some,  a 
sandy  loam  is  best.  Generally,  a  good 
corn  and  potato  soil,  is  good  for  small 
fruits.  However,  for  certain  kinds  of 
fruits,  especially  raspberries,  a  north 
slope  is  better  than  a  south  slope  because 
they  reach  a  higher  development,  where 
the  sun  is  not  too  hot.  A  considerable  de- 
gree of  humidity  in  the  atmosphere  is 
also  favorable. 

The  roots  of  small  fruits  do  not  extend 
so  deeply  into  the  ground  as  the  roots 
of  the  larger  trees  like  apples  and  pears, 
therefore  require  more  moisture  near  the 
surface  of  the  soil,  and  are  more  quickly 
affected  by  drouth. 

Fertilizers 

It  is  impossible  to  tell,  without  know- 
ing the  character  of  the  soil,  what  fer- 
tilizers should  be  used.  Some  soils  are 
full  of  humus,  and  to  add  fertilizers  of 
that  character  would  be  superfiuous.  Gen- 
erally, where  there  is  an  abundance  of 
humus,  there  is  a  lack  of  some  of  the 
mineral  elements  necessary  to  a  good 
crop.  Other  soils  lack  humus,  because 
they  are  located  in  the  arid  or  semi-arid 
regions,  where  vegetation  has  grown  but 
little.  These  soils  are  generally  rich 
in  mineral  elements,  because  the  soils 
have  not  been  leached  by  rains  and  floods. 
Some  soils  are  disintegrated  lime  stone, 
and  to  add  lime  might  injure  them,  while 
others  are  disintegrated  sand  stone  or 
basalt.  A  soil  analysis  is  necessary  in 
order  to  know  intelligently  what  to  add 
and  what  fruits  are  best  adapted  to  cer^ 
tain  conditions. 
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Selectton  of  Yarletles 

There  are  several  considerations  which 
should  determine  the  yarletles  of  any 
particular  species  of  fruit  that  should  be 
grown. 

First  Selection  In  reference  to  soil 
adaptations.  Certain  varieties  of  fruits 
have  become  adapted  to  certain  condi- 
tions. These  conditions  must  be  ob- 
served If  the  best  results  are  to  be 
reached.  There  are  varieties  better  suited 
to  sandy  soils,  others  to  clay,  others  to 
black  loam,  and  a  study  of  the  nature 
and  habits  of  the  species,  or  variety  of 
the  species,  before  planting,  may  obviate 
much  disappointment. 

Second.  Selection  of  varieties  in  refer- 
ence to  climate.  The  U.  S.  Pomologlcal 
Society  divides  the  United  States  and 
Canada  into  districts  and  gives  a  table 
of  fruits  recommended  for  each  district 
These  recommendations  have  been  made 
with  a  good  deal  of  care,  and  while  they 
might  be  amended  by  the  State  Experi- 
ment Station,  or  by  the  experience  of 
growers  In  any  particular  locality,  they 
nevertheless  have  much  merit,  and  it 
would  hardly  be  considered  prudent  for 
the  amateur  fruit  grower,  to  select  his 
varieties,  without  consulting  their  tables. 

Third.  Selection  of  varieties  with  ref- 
erence to  altitude.  There  are  places  in 
the  United  States  where  100  feet  in  al- 
titude will  make  as  much  difference  in 
the  temperature  as  100  miles  further 
north. 

Fourth.  Selection  with  reference  to 
frost 

There  are  three  conditions  that  tend 
to  protect  from  frost.  The  first  is  al- 
titude, or  elevation  above  the  surround- 
ing country.  This  does  not  mean,  neces- 
sarily a  high  altitude;  but  it  means  that 
in  relation  to  the  lands  around  it,  there 
are  lower  lands,  toward  which  the  cold 
air  will  gravitate. 

The  second  Influence  affecting  frost 
conditions  is  evaporation  from  large 
bodies  of  water.  A  body  of  water  radiates 
heat  less  rapidly  than  the  earth's  surface. 
Therefore,  in  the  autumn,  the  earth  cools 
faster  than  the  water.    When  the  prevail- 


ing winds  come  from  a  large  body  of 
water  as  a  sea,  or  lake,  the  atmosphere  in 
the  autumn  is  warmer  from  the  water 
surface,  thus  preventing  early  autumn 
frosts.  In  the  spring  time,  the  earth  ab- 
sorbs heat  faster  than  the  water  sor&oe, 
thus  the  breezes  coming  from  the  body  of 
water  are  cooler,  and  the  budding  of  fruit 
is  delayejd  beyond  the  frost  period.  S2z- 
amples  of  this  are  seen  on  the  Pacific 
coast,  Michigan  bordering  on  the  lake* 
and  other  portions  of  country  similarly 
situated. 

The  third  influence  affecting  frost  is 
air  drainage. 

To  have  good  air  drainage  a  tract 
should  be  so  situated  that  there  are  no 
obstructions  to  the  free  passage  of  the 
cold  air  downward.  A  pocket  will  be 
frosty.  Wherever  the  air  tends  to  stag- 
nate there  will  be  a  tendency  to  frost 
Locations  in  gaps,  gorges  or  canyons 
opening  out  into  valleys  or  broader  spaces 
afford  good  drainage  as  there  is  usually 
a  movement  of  air  forced  by  the  pres- 
sure from  the  higher  lands  and  the  broad 
opening  permits  a  free  escape.  This  cir- 
culation of  air  tends  to  prevent  the  frost 
from  forming. 

Fifth.  Location  with  reference  to  mar- 
kets. 

It  makes  a  great  deal  of  difference,  in 
handling  tender  and  perishable  fruits, 
whether  they  are  hauled  or  shipped  long 
or  short  distances.  A  long  haul,  over  the 
ordinary  country  roads,  often  bruises  and 
injures  the  fruits,  so  that  when  they 
reach  the  local  market  they  are  unsale- 
able. A  long  distance  shipment  takes 
time,  and  in  that  time,  the  fruits  are 
more  or  less  damaged.  Besides  the  extra 
expense  of  a  long  shipment  there  are 
dangers  of  delays,  wrecks  and  other 
losses,  that  often  cause  trouble.  Other 
things  being  equal.  It  is  much  better  to 
have  an  orchard  near  the  markets. 

For  the  different  varieties  of  bush 
fruits  treated,  see  under  their  respective 
names : 

Blackberry,  currant,  gooseberry,  huckle- 
berry, raspberry. 

Gbanvillb  Lowtheb 
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By-Products  of  the  Apple 

The  utilization  of  cull  and  possible  sur- 
plus apples  is  a  matter  of  economic  im- 
portance, and  may,  in  many  instances, 
mean  a  difference  between  profit  and  loss 
in  the  apple  business.  Just  as  the  great 
packing  concerns  utilize  every  particle 
of  their  raw  material  and  allow  nothing 
to  waste,  so  can  the  grrower  utilize  his 
cull  apples  in  many  ways  and  check  or 
prevent  waste.  There  is  a  special  use 
for  every  part  of  the  apple.  Seeds  are 
used  by  large  nurserymen  for  growing  ap* 
pie  seedlings.  The  skin  and  core  are 
preferred  by  the  Jelly  makers  on  account 
of  high  sugar  content  and  the  coloring 
matter  of  the  skin.  The  pulp  or  flesh  is 
used  for  canning,  evaporating,  apple  but- 
ter, apple  paste  and  other  products  But 
the  greatest  value  is  in  the  Juice. 

The  maker  of  Juice  products  strives 
first  of  all  to  get  the  greatest  possible 
amount  of  Juice  from  his  apples.  The 
amount  of  Juice  that  the  apples  contain 
depends  upon  the  condition  of  ripeness, 
as  well  as  upon  the  variety.  An  over  ripe 
apple  is  mealy  and  contains  less  Juice 
than  one  in  prime  condition.  Also  cer- 
tain varieties  such  as  Jonathan  and  Wine- 
sap  contain  more  Juice  than  certain  other 
varieties,  such  as  Maiden  Blush  and 
Rome  Beauty.  A  bushel  of  good  cider 
apples  in  prime  condition  should  contain 
from  four  to  five  gallons  of  Juice.  The 
amount  of  Juice  that  is  actually  taken  out 
depends  largely  upon  the  efllciency  of  the 
machinery.  The  large  hydraulic  presses 
with  a  pressure  of  from  three  to  five  hun- 
dred tons  seldom  get  more  than  four  gal- 
lons to  the  bushel,  while  the  small 
hand  presses  seldom  get  more  than  two 
and  one  half  gallons  to  the  bushel.  Just 
as  the  last  strippings  of  a  cow's  milk 
is  the  richest  part  of  her  milk,  so  the 
Juice  that  is  left  in  the  pomace  after  the 
first  pressing  is  the  richest  of  the  Juice. 
In  fact  after  the  first  pressing  by  the 
best  presses  it  is  figured  that  from  25 
to  40  per  cent  of  the  sugar  content  still 
remains  in  the  pomace.  We  shall  see 
as  we  proceed  that  the  sugar  content 
largely  determines  the  quality  of  the 
Juice,   for   most   of   the   products   made 


therefrom.    The  pomace  therefore,  is  very 
often  soaked  up  and  repressed. 

The  products  of  apple  Juice  may  be 
discussed  under  three  main  divisions  as 
follows:  Plain  apple  Juice  or  sweet 
cider,  reduced  apple  Juice,  and  products 
of  fermentation. 

Sweet  Cider 
It  would  seem  that  the  simplest  mar- 
ketable product  of  apple  Juice  is  sweet 
cider,  which  is  the  Juice  Just  as  it  comes 
from  the  press.  It  is  a  simple  matter 
to  make  sweet  cider,  and  it  is  a  market- 
able product  for  which  there  is  a  good 
demand.  But  it  is  not  such  a  simple  mat- 
ter to  keep  cider  sweet,  without  in  some 
way  impairing  its  quality.  In  fact  this 
difficulty  of  properly  preserving  sweet  cid- 
er has  undoubtedly  been  the  greatest  bar- 
rier to  the  proper  development  of  the 
sweet  cider  business,  and  likewise  the 
greatest  barrier  to  satisfying  the  demands 
of  a  sweet  cider  loving  public. 

Difficulty  of  Keeping  Oder  Sweet 

In  order  to  understand  something  of 
the  cause  of  the  difficulty  of  keeping 
cider  sweet,  it  is  necessary  for  us  to 
know  something  of  the  composition  of 
apple  Juice,  the  processes  of  fermenta- 
tion and  the  organisms  which  cause 
fermentation.  This  will  be  explained 
more  fully  in  discussing  the  products  of 
fermentation.  It  is  only  necessary  here 
to  explain  that  certain  minute  organisms 
enter  the  Juice  immediately  upon  its  be- 
ing exposed  to  the  atmosphere.  Un- 
der ordinary  conditions  these  organisms 
develop  and  multiply  rapidly  and  in  doing 
so  transform  the  sugar  of  the  Juice  into 
alcohol.  When  the  formation  of  alcohol 
has  begun  still  other  organisms  enter 
and  change  the  alcohol  into  acetic  acid. 
It  can  be  readily  seen  then  that  the  prob- 
lem which  the  sweet  cider  man  has  to 
solve  is  the  controlling  or  stopping  of 
the  work  of  these  organisms. 

The  general  practice  for  many  years 
has  been  the  use  of  such  chemical  pre- 
servatives as  benzoate  of  soda,  boric  acid 
and  salicilic  acid.  Benzoate  of  soda  is 
undoubtedly  the  preservative  that  is  in 
most  general  use,  and  probably  the  one 
that  gives  best  results,  so  far  as  chemicals 
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are  concerned.  But  even  benzoate  of 
soda  comes  far  from  giving  entire  satis- 
faction. Its  use  impairs  the  quality  of 
the  Juice  and  does  not  completely  prevent 
fermentation.  Its  use  is  limited  by  the 
pure  food  laws  to  1/10  of  1  per  cent. 

Recent  investigations  by  the  United 
States  Department  of  Agriculture  have 
proven  the  feasibility  of  other  and  better 
methods  of  preserving  sweet  cider.  The 
first  of  these  is  the  cold  storage  method. 
It  is  well  known  that  these  ferment  or- 
ganisms do  not  thrive  at  a  low  tempera- 
ture. Under  this  method  the  cider  is 
taken  immediately  from  the  press  and 
cooled  rapidly  to  32  degrees  Fahrenheit, 
and  is  then  held  in  storage  at  that 
temperature.  In  the  Government  tests* 
the  Juice  was  held  in  this  way  for  from 
36  to  70  days  without  noticeable  fermen- 
tation and  was  held  for  from  90  days  to 
125  days  before  being  considered  "hard" 
or  "sour." 

Another  method  tried  out  by  the  Cov- 
ernment  and  which  bids  fair  to  come  into 
general  use  Is  that  of  sterilization  or 
pasteurization.  By  pasteurization  we 
mean  heating  the  Juice  to  a  temperature 
that  will  kill  any  of  the  ferment  organ- 
isms which  may  be  present.  *  It  was 
found  that  to  slowly  heat  the  Juice  to 
the  required  temperature  gave  it  a  de- 
cidedly cooked  taste.  But  a  Pasteurizer 
was  devised  by  which  the  desired  temp- 
erature was  obtained  very  quickly,  under 
which  condition  the  cooked  flavor  is 
scarcely  noticeable. 

The  Pasteurizer  used  for  this  purpose 
consists  of  a  steam  box  in  which  is  a 
coll  of  pipe.  The  Juice  is  passed  through 
this  coil  and  can  be  taken  out  at  any 
desired  temperature,  depending  upon  the 
rate  of  flow.  It  is  heated  up  to  170  de- 
grees Fahrenheit  and  put  at  once  into 
sterilized  containers,  care  being  taken  to 
avoid  any  possibility  of  contamination. 
It  must  be  remembered  that  hot  Juice 
put  into  a  barrel  or  other  container  will 
shrink  upon  cooling  and  thus  leave  a 
space  at  the  top  of  the  container.     For 


♦Ref.  Clr.  No.  48,  Bureau  of  Chemistry,  U.  S. 
Department   of   Af^lcnlture. 

*Note,  Bui.  No.  118,  Bureau  of  Chemistry, 
U.   S.   Department  of  Ai;riculture. 


this  reason  the  containers  are  not  bungr- 
ed  tightly  until  the  Juice  has  cooled.  A 
small  hole  is  bored  in  the  bung.  This 
hole  is  stufted  with  cotton  which  has 
been  previously  soaked  in  alcohol,  so  that 
the  air  that  passes  through  the  cotton 
is  sterilized.  When  the  Juice  has  cool- 
ed a  wooden  skewer  which  has  first  been 
sterilized  Is  driven  into  the  hole  and 
sawed  oK  on  top. 

Cider  preserved  in  this  way  should  re- 
main sound  and  sweet  indefinitely.  In 
the  experiments  carried  on  by  the  Grov- 
emment  the  cider  was  perfectly  sound 
and  sweet  at  the  end  of  six  months. 

Apple  Juice  may  be  put  upon  the  mar- 
ket in  reduced  forms.  Cider  boiled  down 
to  one-fifth  of  its  original  bulk  has  almost 
the  density  of  syrup.  This  product  is 
used  in  making  pies,  sauces,  apple  bat- 
ter and  in  other  cooking.  It  finds  ready 
sale  at  good  prices  in  the  Eastern  mar- 
kets. 

Apple  Juice  reduced  to  one-seventh  or 
one-eighth  its  original  bulk  becomes  Jel- 
ly. Special  apparatus  for  reducing  apple 
Juice  rapidly  is  to  be  had  on  the  open 
market. 

We  are  now  ready  to  discuss  some  of 
the  ferments  and  the  products  of  fer- 
mentation. It  has  been  said  above  that 
when  apple  Juice  is  exposed  to  the  air 
in  a  moderate  temperature  fermentation 
begins  almost  immediately.  Fermenta- 
tion starts  in  because  certain  minute 
yeast  cells  which  are  nearly  everywhere 
have  entered  the  Juice  and  have  found 
an  ideal  place  for  their  development  and 
multiplication.  On  this  development  and 
multiplication  they  are  doing  certain 
work.  They  are  changing  the  sugar  of 
the  Juice  into  carbon  dioxide  and  alcohol 
remains  in  the  Juice.  After  fermentation 
has  started  but  is  not  yet  complete  we 
have  what  we  call  "hard  cider."  By  the 
term  "dry  cider,"  or  "apple  wine,"  we 
mean  cider  that  has  completed  the  alco- 
holic ferment,  or,  in  other  words,  cider 
in  which  all  the  sugar  has  been  turned 
into  alcohol. 

But  cider  or  wine  making  is  not  such 
a  simple  matter  as  it  might  appear.  As 
soon  as  the  alcoholic  ferment  has  begun. 
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if  the  juice  is  still  exposed  to  the  atmo- 
sphere, other  ferments  which  are  Injuri- 
ouB  or  destructive  to  the  making  of  good 
wine  are  bound  to  enter.  The  thing  of 
primary  importance  to  the  cider  or  wine 
maker  then  is  avoiding  contamination  of 
his  liquor. 

The  Juice  as  it  comes  from  the  press 
is  put  at  once  into  barrels  which  have 
been  thoroughly  steamed  or  scalded.  The 
barrel  is  filled  only  about  three-quarters 
full  to  avoid  overflowing  during  the 
period  of  tumultuous  fermentation. 

When  the  Juice  has  been  put  into  the 
barrel  a  fermentation  funnel  is  imme- 
diately put  into  the  bung  and  tightly 
sealed  around  the  edge  of  the  bunghole 
with  parafflne  or  vaseline.  A  fermentation 
funnel  is  so  arranged  that  the  gases  from 
within  the  barrel  escape,  but  the  air  from 
without  cannot  enter. 

In  recent  years  some  of  the  ferment 
yeasts  have  been  separated  into  many 
varieties  and  pure  cultures  made  of  these 
varieties.  It  has  been  found  that  fermen- 
tation may  be  hastened  by  the  use  of  cer- 
tain pure  culture  yeasts,  and  also  that 
the  flavor  of  the  wine  depends  largely 
upon  the  variety  of  yeast  used. 

After  fermentation  has  been  completed 
the  cider  is  drawn  off  from  the  top  into 
freshly  sterilized  containers,  leaving  the 
lees  and  sediment  in  the  bottom  of  the 
old  containers.  The  new  containers  are 
tightly  bunged  and  sealed  and  stored  in 
the  cellar  ready  for  use. 

Perhaps  the  product  of  apple  Juice 
which  is  most  extensively  made  in  this 
country  at  the  present  time  is  vinegar. 
In  the  manufacture  of  vinegar,  as  in  the 
apple  Industry  itself,  quality  is  of  first 
importance.  The  element  of  quality  in 
vinegar  is  largely  determined  by  the  per 
cent  of  acetic  acid.  The  law  in  most 
states  requires  vinegar  to  test  from  four 
to  four  and  one-half  per  cent  acetic  acid. 
Much  of  the  vinegar  made  on  the  farms, 
in  a  haphazard  way,  not  only  will  not 
stand  this  test  but,  on  account  of  decom- 
position or  other  cause,  is  unfit  for  use, 
and  does  not  find  a  ready  market.  On 
the  other  hand  a  recent  writer  on  the 
subject  says: 


« 


'Apple  cider  vinegar  is  demanded  by 
the  trade.  There  is  not  one-tenth  enough 
pure  cider  vinegar  made  in  this  country 
today  to  supply  the  ever-increasing  de- 
mand." 

To  make  a  good  product  the  vinegar 
maker  must  first  have  pure  apple  Juice 
which  must  test  not  less  than  nine  per 
cent  sugar;  10  per  cent  to  12  per  cent  is 
much  better.  It  is  upon  this  sugar  con- 
tent of  the  Juice  and  its  subsequent  chem- 
ical changes  from  sugar  to  alcohol  and 
from  alcohol  to  acetic  acid  that  the  man- 
ufacture of  vinegar  depends. 

(1)  Sugar  =Alcohol-f  Carbon  Dioxide 
C»H»»0*=2C«H«0*-f2CO» 

[Water 

(2)  Alcohol -|-Oxygen=Acetic  Acid-f 
C«H«0     H-0  =C«H*0»+HK) 

Theoretically,  to  get  a  four  per  cent 
acid  vinegar  requires  a  cider  containing 
four  per  cent  alcohol.  And  to  get  a 
cider  containing  four  per  cent  alcohol  we 
must  have  a  Juice  containing  eight  per 
cent  sugar.  In  practice  it  is  best  to  leave 
a  little  margin  above  these  figures  to 
allow  for  incomplete  chemical  change  or 
waste. 

The  vinegar  maker  therefore  strives  to 
get  a  Juice  as  rich  as  possible  in  sugar 
content  The  sugar  content  of  the  Juice 
depends  upon  the  conditions  of  ripeness 
of  the  apples  as  well  as  upon  the  variety. 
While  an  apple  that  is  underripe  has  not 
yet  changed  its  starch  to  sugar,  an  apple 
that  is  overripe  has  in  some  peculiar  man- 
ner lost  some  of  its  saccharine  substance. 
An  apple  must  therefore  be  in  prime  con- 
dition of  ripeness  to  show  highest  sugar 
content  of  Juice. 

Many  tests  of  varieties  have  been  made, 
and  published  lists  of  the  sugar  content 
of  different  varieties  are  to  be  had.  It 
is  a  simple  matter  for  anyone  to  make 
this  test  with  a  saccharometer.  In  prac- 
tice, however,  the  vinegar  maker  seldom 
has  the  chance  to  select  his  varieties, 
but  must  take  a  mixture  of  the  varieties 
as  they  run.  It  is  enough  here  to  say 
that  the  average  mixture  of  varieties,  if 
in  good  condition,  will  test  su£Elciently 
high,  and  that  our  favored  winesaps  and 
Jonathans  are  both  high-testing  varieties. 
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The  minute  organisms  that  are  respons- 
ible for  changing  the  sugar  content  of 
apple  Juice  to  the  acetic  acid  of  vinegar 
require  special  conditions  in  order  to 
thrive  and  do  their  work.  The  practice 
of  modem  vinegar  making  has  been 
greatly  facilitated  by  a  knowledge  of  the 
habits  and  requirements  of  these  organ- 
isms, and  a  proper  manipulation  of  the 
Juice  to  fill  these  requirements.  The  yeast 
plant,  which,  as  has  been  stated  above,  is 
responsible  for  the  alcoholic  ferment, 
thrives  best  in  a  temperature  of  75  de- 
grees to  85  degrees  Fahrenheit.  If  the 
storage  room  be  kept  at  this  temperature 
the  alcoholic  ferment  should  be  com- 
pleted in  about  four  weeks.  Special  yeast 
cultures  are  sometimes  used  to  hasten  the 
process. 

The  acetic  ferment,  or  the  bacteria,  that 
are  responsible  for  the  chemical  change  of 
alcohol  to  acetic  acid  require  oxygen  in 
order  to  thrive  and  to  do  their  work,  and 
the  cider  must  therefore  come  in  contact 
with  the  atmosphere.  Since  only  the  sur- 
face of  the  cider  in  a  barrel  comes  in 
contact  with  the  air  it  Is  only  upon  the 
surface  that  the  acetic  ferment  works. 
For  this  reason  the  old  system  of  allow- 
ing the  cider  to  stand  in  barrels  until  it 
becomes  vinegar  requires  a  period  of 
many  months,  usually  about  two  years. 

The  modern  vinegar  maker  hastens 
matters  by  passing  his  cider  through  a 
"generator."  A  "generator"  is  a  tall  tank 
having  a  perforated  false  bottom  some 
eight  to  ten  inches  from  the  real  bottom, 
and  a  false  head  a  few  inches  from  the 
top  of  the  staves.  The  space  between 
the  false  bottom  and  the  false  head  is 
filled  with  rattan  or  beachwood  shavings, 
or  some  other  suitable  material.  Just 
above  the  false  head  the  cider  is  fed  into 
a  little  trough,  which  automatically 
dumps  and  spreads  the  cider  over  the 
perforated  head.  This  allows  it  to  trickle 
down  through  the  shavings,  thus  exposing 
every  drop  to  the  air.  In  this  way  the 
same  process  which  requires  two  years 
in  the  barrels  is  accomplished  in  a  single 
day.  However,  for  the  average  orchard 
man  the  old  barrel  process  is  still  prob- 
ably the  most  practical.     Even  this  pro- 


cess may  be  very  much  shortened  by  a 
proper  manipulation  of  the  cider  in  tlie 
barrels.  It  may  be  racked  ofC  into  nerw 
barrels  frequently  and  in  that  way  thor- 
oughly stirred  and  exposed  to  the  oxygen 
of  the  atmosphere. 

The  ideal  temperature  for  the  acetic 
ferment  is  about  86  degrees  Fahrenheit. 
That  is  the  bacteria  is  most  active  at  this 
temperature  and  becomes  less  active  as 
it  varies  either  way  from  this.  At  104 
degrees  Fahrenheit  their  action  ceases 
entirely. 

Upon  completion  of  the  vinegar  process 
the  vinegar  maker  takes  every  precaution 
to  check  further  chemical  change  or  de- 
composition. He  puts  the  finished  product 
in  pure,  clean,  barrels  carefully  guarding 
against  the  presence  of  vinegar  eels  or 
other  foreign  matter.  The  barreU  are 
then  tightly  bunged  and  his  product  is 
ready  for  the  market. 

P.  S.  Darlington, 
District  Hortlcnltaral  Inspector. 

Cabbages 

The  parent  from  which  the  variety  of 
cabbages  in  common  use  has  sprung  is 
supposed  to  be  the  wild  sea  cabbage 
(Brasaica  oleracea),  a  plant  found  near 
the  seacoast  of  various  parts  of  England 
and  continental  Europe.  The  cultivated 
varieties  vary  greatly  from  the  original 
type,  but  present  striking  similarities 
amongst  themselves.  There  are  some 
points  however,  in  which  the  wild  and 
the  cultivated  are  nearly  alike  and  these 
are  in  the  flower  seed  pod  and  seed. 

Cabbages  contain  a  very  small  per  cent 
of  nitrogenous  compounds  as  compared 
with  most  articles  of  food.  An  analysis 
when  cooked  will  show  that  they  gener- 
ally contain  chemical  constituents  as  fol- 
lows: Water,  97.4  per  cent;  fat,  0.1  per 
cent;  carbohydrate,  0.4  per  cent;  mineral 
matter,  0.1  per  cent;  nitrogenous  matter, 
0.6  per  cent;  cellulose,  1.3  per  cent.  They 
are  said  to  possess  anti-scorbutic  proper- 
ties. Apart  from  that,  the  analysis  shows 
that  they  have  very  little  food  value. 

The  Soil 

Cabbages  require  a  deep  rich  soil, 
where  they  can  be  made  to  grow  rapidly 
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and  be  crisp  and  tender.  Almost  any 
good  soil  that  will  grow  com,  vegetablee 
and  other  crops  successfully  will  grow 
cabbages;  but  with  some  vegetables  it  is 
possible  to  get  the  soil  too  rich  while 
with  cabbages  there  is  little  danger.  The 
Pacific  Northwest  is  well  adapted  to  the 
growing  of  cabbages,  and  in  the  low  lands 
of  the  eastern  side  of  the  Cascade  moun* 
tains,  where  irrigation  is  practiced  and 
the  alkali  is  strong,  excellent  cabbages 
can  be  grown  on  land  too  strong  in  alkali 
for  fruit  trees.  However,  it  must  not  be 
supposed  that  all  alkali  soils  would  be 
good  for  cabbages;  for  we  have  seen  the 
alkali  so  strong  that  nothing  would  grow. 
We  only  wish  to  suggest  that  land  some- 
times  considered  waste,  because  it  will 
not  successfully  grow  fruit  trees  or  hay, 
may  be  utilized  for  cabbages. 

For  an  early  crop  the  seed  should  be 
sown  in  hotbeds,  early  in  the  spring,  and 
the  plants  set  in  rows  in  the  field  or 
garden  as  soon  as  the  danger  of  frost  is 
over.  The  plants  are  not  tender,  and  will 
stand  considerable  cold,  so  that  it  is  not 
necessary  to  exercise  the  same  care  as  in 
case  of  beans,  tomatoes,  or  some  other 
garden  plants.  For  a  late  crop  the  seed 
may  be  planted  in  the  open,  and  the 
plants  set  almost  any  time  during  the 
summer.  It  is  not  uncommon,  in  the 
milder  climates,  to  set  the  plants  as  late 
as  September,  and  allow  them  to  stand 
in  the  field  as  late  as  December.  This 
method  is  practiced  by  many  growers,  in 
order  to  avoid  the  pests  that  are  much 
more  destructive  during  the  summer  than 
in  the  autumn. 

Setting  the  Plants 

The  plants  should  be  set  in  rows,  about 

three  feet  apart,  so  that  it  is  easy  to  cul- 


Fig.  1.  The  Plant  on  the  Left  l8  Set  Too 
Shallow.  The  stem  is  exposed  to  the  sun 
and  freeses.  The  plant  on  the  right  is  set 
the  proper  depth  in  the  soil. 


tivate  between  them.  Some  practice  the 
method  of  cross  cultivation,  in  which 
case  the  plants  have  to  be  set  in  squares 
about  three  feet  each  way,  and  the  rows 
both  longitudinal  and  transverse.  Plants 
should  be  set  in  the  evening,  and  the 
ground  about  them  well  watered,  so  as  to 
keep  the  roots  wet  and  the  plant  sappy 
during  the  next  day,  until  the  little  ten- 
der root  hairs  begin  their  work  of  supply. 
If  plants  are  not  set  during  the  evening, 
then  they  should  be  covered  with  a  leaf, 
or  paper,  or  something  to  protect  them 
from  the  sun.  The  stem  of  the  plant 
should  be  set  deeply  enough  so  that  the 
leaves  are  within  an  inch  or  so  from  the 
surface  of  the  ground.  It  is  better  to 
set  the  stem  in  the  earth  up  to  the  leaves 
than  to  leave  too  much  of  it  exposed,  as 
is  often  done. 

Yarietles 

Recommended  for  the  Inland  Empire 
section  of  Oregon,  Washington  and  Idaho. 

Extra  Early  Express  (Burpee),  Early 
Jersey  Wakefield  (Burpee),  Early  Winig- 
stadt  (Burpee),  Surehead  (Burpee), 
American  Drumhead  Savoy  (Henderson). 

Cn  the  question  of  varieties  for  the 
South  we  quote  from  C.  C.  Newman, 
South  Carolina  Agricultural  College. 

"Contrary  to  the  general  opinion,  the 
early  maturing  varieties  are  better  suited 
for  winter  use  in  the  South  than  the  late 
varieties.  If  the  late  varieties  are  plant- 
ed at  the  usual  time  in  the  spring,  they 
will  mature  before  fall,  and  if  planted  in 
late  sununer,  they  will  not  mature  until 
midwinter,  and  are  liable  to  be  seriously 
injured  before  they  are  ready  to  be  har- 
vested. In  the  mountain  section  where 
the  summers  are  not  too  severe,  the  late 
varieties,  set  out  in  May  and  June,  mature 
during  the  months  of  October  and  No- 
vember. 

"We  have  tested  practically  all  the 
varieties  of  cabbages  in  our  trial  grounds 
for  the  last  five  years,  and  the  Charleston 
Wakefield,  Early  Summer  Succession,  and 
Late  Flat  Dutch,  have  given  best  results 
for  fall  and  winter  use,  when  planted  to 
the  field  the  first  week  in  August.  There 
are,  of  course,  a  large  number  of  varieties 
that  will  produce  fine  fall  cabbages,  but 
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the  three  mentioned  seem  to  be  about 
the  best  for  this  section  of  the  country. 
The  two  first  named  varieties  will  mature 
during  October  and  November,  and  the 
Succession  will  form  large  solid  heads  by 
the  middle  of  December.  The  late  Drum- 
head Savoy*  will  probably  endure  more 
cold  after  heading  than  any  of  the  smooth 
leafed  varieties,  and  is,  therefore,  very 
desirable  for  a  very  late  winter  cabbage. 
It  is  highly  recommended  for  home  use 
and  for  local  markets.  Late  Flat  Dutch 
is  an  excellent  variety  to  follow  Succes- 
sion. Cabbage  here  will  endure  a  temp- 
erature of  26  degrees  without  injury. 

"Cabbage  seed  sown  in  an  unprotected 
bed  about  October  1st  will  produce  nice, 
stocky  plants  for  transplanting  to  the  field 
in  early  spring.  Seed  sown  at  this  time 
will  make  short,  stocky  plants,  which 
will  head  from  May  to  July,  according 
to  the  earllness  of  the  variety.  Seed 
sown  in  the  open  ground  about  the  first 
of  September  will  usually  make  too  much 
growth  before  cold  weather,  and  are 
liable  to  run  to  seed  when  transplanted 


in   the    spring,    without   forming    heads. 
Seed  sown  in  protected  frames  early   in 
January  will  be  ready  for  transplanting 
to  the  field  early  in  March.    Before  trans- 
planting, these  plants  should  be  gradually 
hardened  off  by  ex];K>8ing  them  to  the  cool 
weather  and  allowing  the  bed  to  become 
moderately  dry.     Cabbage  plants  set   to 
the  field  in  October  will  not  be  Injured  to 
any  great  extent,  even  during  the  coldest 
weather.     The  plants  will  make  consid- 
erable growth  during  October  and  Novem- 
ber, but  from  the  last  of  December  to  the 
last  of  February  little  growth  will  take 
place.    After  the  first  of  March  the  plants 
begin  to  grow  more  rapidly,  and  by  the 
first  of  April   they  will   begin   to   form 
heads.     When  the  plants  are  set  out  too 
early  in  the  fall,  they  will  form  small 
heads  by  the  middle  of  December,  and  a 
large  per  cent  of  the  plants  will  run  to 
seed  In  the  spring,  without  forming  mar- 
ketable heads. 

"The  following  table  gives  some  idea  as 
to  what  might  be  expected  from  an  acre 
of  fall  cabbages: 


Tear  1908 


Per  cent. 

Seed 

Plants 

Per  cent. 

When 

Average 

of  plants 

Yield 

Variety 

Planted 

set  to 
field 

of  plants 
died 

matured 

Weight 

that 
headed 

per  acre 

Charleston  Wakefield 

June  3d 

Aug.  15 

5% 

Nov.  1 
to  Dec.  5 

3  lbs. 

95% 

12.630 
lbs. 

Henderson's  Success'n 

June  3d 

Aug.  15 

6% 

Nov.  10 

6}^  lbs. 

92% 

23.490 
lbs. 

to  Jan.  1 

Late  Flat  Dutch 

June  3d 

Aug.  15 

8% 

Nov.  25 
to  Jan.  15 

6  lbs. 

85% 

18,480 
lbs. 

"The  soil  on  which  these  cabbages  were 
grown  would  produce  about  40  bushels 
com  per  acre. 

"Ten  two-horse  loads  of  stable  manure 
was  applied  broadcast  per  acre,  and  the 
soil  was  then  plowed  eight  inches  deep 
with  a  two-horse  turn  plow.  One  thou- 
sand pounds  of  fertilizer,  analyzing  eight 
per  cent  phosphorous  acid,  four  per  cent 
nitrogen,  and  seven  per  cent  potash,  was 
then  applied  broadcast  and  mixed  with 
the  soil  with  an  Acme  harrow." 


Harvesting  the   Crop 

When  mature,  If  cabbages  are  grown  for 
the  markets,  they  are  generally  pulled, 
some  of  the  outer  leaves  taken  ofT,  the 
stems  cut  off,  and  they  are  then  crated 
for  shipment.  If  they  are  grown  for 
home  use,  they  are  treated  in  like  man- 
ner and  stored  in  a  cool  place,  the  nearer 
to  the  freezing  point  the  better.  Some- 
times the  farmer  pulls  his  cabbage  late 
in  the  autumn  or  early  in  the  winter,  and 
places  them  in  trenches  with  the  stems 
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upward.  tbrowlDg  a  little  dirt  over  them 
and  taking  them  out  as  they  are  needed 
for  use.  When  the  winters  are  mild,  we 
have  known  cabbages  left  In  the  field  all 
winter  to  be  In  fairly  good  condition  the 
following  spring.  Gbakville  Lowther 
Vrid«  TariatloB  In  Price  of  Cabbage 
or  the  40  different  agricultural  prod- 
ucts, the  prices  of  which  are  obtained 
monthly  by  the  department  o(  agriculture, 
cabbage  varies  most  widely  in  price.  For 
the  entire  United  States  the  average  price 
paid  to  producers  on  January  15  was 
about  tl.26  per  100  pounds.  This  aver- 
age ts  based  upon  reports  ot  correapond- 
ents  from  778  towns,  representing  every 
state  of  the  Union.  The  lowest  average 
for  any  state  is  24  cents  per  100  pounds 
for  New  York.  The  highest  average  Is 
13.33  per  100  pounds  for  Alabama.  The 
average  of  24  cents  per  100  pounds  in 
New  York  Is  based  upon  reports  from  23 
towns,  eight  of  which  returned  15  cents 
per  100  as  the  average:  no  quotation  was 
above  50  cents  per  100  pounds.  In  the 
adjoining  state.  Pennsylvania,  the  aver- 
age price  was  about  11.60  per  100  pounds, 
not  one  of  the  23  reports  received  being 
under  |1  per  100  pounds.  Here  Is  an 
average  difference  of  11.36  per  100  pounds 
In  the  average  price  paid  to  producers  ot 
cabbage  in  two  adjoining  states. 


.  Janutrr  i 


1013. 


Cabuaqe  Metbodh  op  Pbopaoation  is 
Alaska.     See  Alatka. 

For  Pbopaoation  its  the  Qclf  Statks 
see  Alabama. 

CABBA6E    DISEASES 

Black  Leg  or  Pboma  Wilt 

phoma  olerocea 

F.  D.  Bailei 

This  is  a  serious  disease  of  cabbage 
and  caulldower.  Though  It  has  only  re- 
cently been  reported  in  the  United  States, 
it  has  already  become  widely  distributed. 
In  Ohio  many  fields  have  been  seriouBly 
damaged.  In  some.  Indeed,  the  disease  was 
so  severe  that  no  marketable  cabbage 
were  cut.  It  Is  supposed  that  this  dis- 
ease was  introduced  from  Europe  where 
It  has  caused  severe  losses,  especially  In 
France,  Germany  and  Holland.  It  has 
been  known  In  Australia  for  a  number  of 
years  and  is  thought  to  be  the  moat  seri- 
ous disease  affecting  cauliflower  and  cab- 
bage in  that  country.  This  disease  has 
been  found  in  Oregon,  during  the  season 
ol  1912,  In  Jackson  and  Wallowa  counties. 
In  the  latter,  where  it  probably  appeared 
the  previous  year,  it  is  already  causing 
alarm.  It  Is  very  probable  that  the  fun- 
gus may  be  Introduced  on  seed,  and  It  is 
Interesting  and  possibly  significant  to 
note  that  the  Wallowa  grower  purchased 
his  seed  from  Illinois  the  year  he  first 
observed  the  disease. 
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The  tnoBt  characterfstlc  symptom  at  thlB 
dleease  Is  the  blackening  and  decay  of 
the  atem  close  to  the  surface  ot  the 
gronod.  (Etg.  1.)  Cankered  areas  are 
produced  which  sometimes  completely 
girdle  the  stem  and  the  plant  la  often 
broken  over  by  the  wind.  The  outer 
leaves  of  affected  plants  are  bluish  red 
In  color,  a  characteristic  which  remains 
until  the  plant  dies.  Plants  may  be  at- 
tacked at  any  time  In  tbelr  growth,  more 
often,  however,  when  they  are  about  one' 
half  grown. 

Other  aymptome  are  spots  on  stem  and 
leaves.  In  which  numerous  very  small 
black  specks  can  be  seen.  A  wilting,  in 
which  the  leaves  droop  Instead  of  falling 
off,  is  frequently  observed  in  diseased 
plants. 

CaiBe 

The  fungus  which  causes  black  leg  of 
cabbage  and  cauliflower  Is  known  techni- 


cally as  Phoma  oleracea.  It  enters  the 
plant  at  some  place  near  the  surface  of 
the  ground,  probably  in  wounds  made  by 
Insects.  Leaf  Infection  may  also  take 
place.  From  these  infected  spots  tbe 
fungus  spreads,  killing  the  plant  tissues 
and  shutting  oS  the  food  supply  from 
Other  parts.  It  comes  to  the  surface  to 
form  the  pycnldla  or  small  black  apecfca 
in  which  great  numbers  of  minute  eporee 
are  produced.  These  spores  are  forced  to 
the  surface  and  are  carried  by  wind, 
water,  Insects  or  otber  agencies,  to  start 
new  Infection.  Many  seedlings  are  In- 
fected at  planting  time.  If  an  occasional 
diseased  seedling  la  handled,  spores  will 
be  transmitted  to  the  bands  and  later  to 
healthy  plants.  The  disease  is  frequently- 
found  closely  associated  with  the  wounds 
and  Injuries  of  Insects,  though  Infection 
may    take   place   without   aid   from    this 

Treatment 

The  black  leg  organism  Is  doubtless  car- 
ried over  In  the  stems  and  leaves  of  old 
decaying  plants.  It  Is  a  fungus  capable 
o(  living  In  the  soil,  but  one  that  cao  be 
controlled  If  the  proper  measures  are  con- 
stantly employed.  The  greatest  care 
should  be  taken  to  keep  the  seed  bed  free 
from  It,  thus  making  certain  that  it  does 
not  become  distributed  over  the  fields. 
The  recommendation  Is  made  in  Ohio 
that  the  seed  beds  be  sprinkled  with  4-4-50 
Bordeaux  at  the  time  of  planting,  using 
one  gallon  of  the  mixture  to  each  10 
square  feet  This  operation  should  be  re- 
peated two  weeks  before  transplanting 
and  again  just  before  transplanting.  This 
method  has  proven  effective  In  holding 
the  disease  in  check.  It  Is  better  to  select 
clean  ground  for  the  seed  bed  each  year 
and  disinfect  the  seed  to  be  used.  A  safe 
treatment  for  cabbage  and  cauliflower 
seed  is  to  use  a  solution  of  formalin,  one- 
fourth  pint  In  seven  gallons  of  water, 
allow  tbem  to  soak  for  15  minutes,  rinse 
Id  clean  water  and  spread  out  to  dry. 

When  the  disease  appears  In  the  field 
the  affected  plants  should  be  removed  and 
burned. 
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ease.  It  mnet  be  dealt  with  Intelligently 
from  the  flrat,  for,  once  eetablfshed,  the 
disease  Is  a  difficult  one  to  control. 

Brawn  or  Blach  Bot 

Bacterium  campeatre  (Pam)  Brw.  8m. 

Is  a  serious  disease  of  these  two  crucl- 
fers,  and  attacks  others  of  the  family, 
includlDg  turnips.  It  Is  a  veritable 
scourge  to  the  cabbage  growers  of  Ohio 
and  other  states.  Smith  (Farmers'  Bui. 
68.  U.  S.  D.  A.)  has  published  concerning 
It  and  baa  attributed  the  disease  to  a 
specific  germ.  The  dlEessed  heads  may 
be  dwarfed,  In  portions  rotted,  and  brown 
colors  win  appear  in  the  woody  layers  of 
the  plant,  Including  the  stem.  Badly  dis- 
eased heads  emit  a  penetrating  and  otFens- 
ive  odor.  The  loBsee  from  the  brown  rot 
hare  been  very  lai^e  and  specific  reme- 
dies cannot  be  stated.  The  author  quoted 
sums  up  the  subject  of  treatment  la  one 
word — prevention.  The  measures  recom- 
mended are — plant  on  new  land  and  only 
from  healthy  seed  beds;  avoid  succession 
of  the  same  crops;  avoid  stable  manure 
and  give  preference  to  artificial  fertilizers 
to  escape  possible  Infection  through  the 
manure.  Prevent  animals  from  cropping 
in  diseased  fields.  Clean  tools  by  scour- 
ing bright  after  use  in  Infected  soil.  P^ght 
the  cabbage  insects,  since  these  inoculate 
healthy  plants  with  the  disease.  Removal 
of  badly  affected  plants,  or  newly  Infected 
leaves,  at  intervals,  and  subsequent  burn- 
ing or  deep  pitting  of  this  refuae  may 
aid  In  checking  brown  rot.  Destroy  all 
mustard  weeds. 

The  water  pores  of  the  cabbage  are 
large,  as  Is  evidenced  by  the  great  amount 
of  water  which  collects  on  the  outside  of 
the  leaves  under  certain  conditions, 
which  makes  the  cabbage  quite  suscept- 
Ible  to  this  form  of  dleeaee. 

A.  D.  Selbv, 
WooBter,  Oblo. 
Clnb  Boot 
Pla»moSiophora   braaairae 
P.   D,  Bailey 

This  is  a  destructive  root  disease  of 
crucifers  attacking,  among  the  cultivated 
crops,  the  cabbage,  cauliflower,  turnip, 
etc.  It  is  caused  by  a  very  minute  or- 
ganism   belonging    to    tbe    group    Myxo- 


mycetea,  commonly  referred  to  as  the 
slime  moulde.  The  technical  name  of  the 
organism  causing  this  disease  is  PIat»M>- 
diophora  Tiftuaicae.  This  disease  occurs 
In  various  sections  of  the  Northwest,  but 
cannot  be  considered  to  be  a  very  common 
trouble.  The  knotty  Bwelllngs  or  club- 
shaped    enlargements    (Fig.    1)    resulting 
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from  the  Invasion  of  roots  by  this  fungus 
prevent  the  normal  growth  of  head  or 
root  and  gradually  kill  the  plant. 

When  once  established  In  the  soil,  tbe 
fungus  will  live  for  several  years.  Cer- 
tain weeds,  shepherd's  puree  and  hedge 
mustard,  are  good  hosts  and  doubtless 
furnish  opportunity  for  the  disease  to 
perpetuate  Itself  and  to  spread. 
Control 

Care  must  be  taken  to  keep  the  seed 
beds  clean.  Destroy  all  refuse  from  dis- 
eased plants.  Do  not  allow  such  material 
to  get  Into  the  compost  heap.  Practice 
rotation  with  crops  not  included  In  this 
group  of  plants,  and  keep  the  weeds  down. 
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FIk-  2-      Club  Root  OD   Turnip. 

BxperlmentB  have  ehowD  tbat  an  appli- 
cation o(  lime  at  the  rate  of  about  100 
bushels  per  acre  when  the  land  Is  plowed 
In  the  spring  la  a  reliable  method  ot  con- 
trol. 

Damping  Oft 
Caused  by  soil  fungi  of  eeveral  varie- 
ties. The  young  plants  slough  oft  at  the 
ground.  The  trouble  occurs  when  they 
are  crowded  or  conditions  are  too  moist. 
Surface  soil  should  be  given  a  chance  to 
dry.    Mainly  a  seed  bed  trouble. 

DowDj  Hlldew,  Leaf  Blight  and 
White  Bast 
Occur    upon    plants    of    the    mustard 
family.  Including  the  cabbage. 

If  treatment  seems  necessary  use  Bor- 
deaux mixture. 

Fngarlmii  Wilt 
This  trouble  baa  become  very  destruc- 
tive in  the  cabbage  growing  sections  of 
the  Eastern  states  and  bids  fair  to  rank 
with  black  rot  In  importance.  It  causes 
a  yellowing  and  wilting  of  the  plants. 


The  only  remedy  suggested  is  the  breed- 
ing ot  resistant  stocks. 

Boot  Bot,  Stem  B«t,  Blil»ctoHi» 

Due  to  tlie  same  tungus  which  attacks 
the  potato,  it  would  seem  tbat  general 
sanitary  measures  and  rotation  Is  tbe 
only  practicable  remedy. 

Bibliography  for  Cabbage  DlsMses   mad 
Diseases  of  Crnclfen  Generallr 

189S.  Vermont  Experiment  Station 
Bulletin  No.  66. 

1911.  Virginia  Polytechnic  Institute 
BulleUn  No.  191. 

1911.  Ohio  Eiperlment  Station  Bulle- 
tin No.  228. 

1912.  United  States  Department  of 
Agriculture  Farmers'  Bulletin  No.  488. 

Llteratnre  on  Diseases  of  Cole  Craps 
BnlleUas  and  Beporta 

The  following  literature  was  complied 
by  the  Cornell  station  In  Bulletin  No. 
292.— Ed. 

Soft  Bot,  or  Stanp  Bot 
Bacilliu  carotovorui  Jones 

1901— A  soft  rot  of  carrot  and  other 
vegetables.- L.  R.  Jones  (Vt.  Rpt.  13 
[1900],  pp.  299-332,  figs.  JO). 

1904 — A  bacterial  disease  ot  the  cauli- 
flower and  allied  plants.— F.  C.  Harrison 
(Ont.  Agr.  Sta.  Bui.  137.  pp.  1-28,  flgs.  18). 

1909 — The  bacterial  soft  rots  of  certain 

vegetables.  I.— H.  A.  Harding,  W.  J.  Morse 

and  L.  R.  Jones  (N.  Y.  State  Tech.  Bui. 

11.  pp.  251-368,  flgs.  10). 

Black  Bot 

Pseudomonaa  compegtri*,  Pammel, 

Erw.  Smith 

1890 — A  bacterial  disease  of  cabbage. — 
H.  Garman   (Ky.  Rpt.  3,  pp.  43-46). 

1SS8— A  bacterial  rot  ot  cabbage  and 
allied  plants.— H.  L.  Russell  (Wis,  Bui, 
65,  p.  39,  flgs.   12). 

1898 — A  bacterial  disease  ot  cabbt^e 
and  allied  plants.- H.  L.  Russell  (U.  S. 
D.  A.  Office  Exp.  Stas.,  Bui.  49,  pp.  86-89). 

1898— Blaclt  rot  of  the  cabbage.— E.  F. 
Smith   (U.  8.  D.  A.  Farmers'  Bui.  68,  p. 

22). 

1904 — Combating  the  black  rot  of  cab- 
bage by  the  removal  ot  affected  leaves. — 
F.  C.  Stewart  and  H.  A.  Harding  (N.  Y. 
State  Bui.   232.  pp.   43-66,   pis.   2). 

1904 — VlUlity  of  the  cabbage  black  rot 
germ  on  cabbage  seed.— H.  A.  Harding, 
P.  C.  Stewart  and  M.  J.  Prucha  (N.  Y. 
State  Bui.  251,  pp.  177-194). 
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1905 — Some  bacterial  diseases  of  plants 
prevalent  in  Michigan. — W.  G.  Sackett 
(Mich.  Bui.  230,  pp.  213-216,  figs.  2). 

1909 — Some  bacterial  diseases  of  plants. 
— ^W.  G.  Sackett  (Colo.  Bui.  138,  pp.  IB- 
IS). 

Clnb  Boot 
Plasmodiophora  hraasicae  Wor. 

1893 — Club  root  of  cabbage  and  its  al- 
lies.—B.  D.  Halsted  (N.  J.  Bui.  98,  p.  16. 
figs.  13). 

1893 — Injurious  insects  and  diseases  of 
plants,  with  remedial  measures. — W.  B. 
Alwood   (Va.  Bui.  24,  p.  12). 

1896 — Prevention  of  cabbage  club  root. 
— F.  C.  Stewart  (N.  Y.  State  Rpt  1895, 
pp.  525-529). 

1898 — Susceptibility  of  varieties  of  tur- 
nips to  club  root;  experiments  with  cab- 
bages, etc. — ^B.  D.  Halsted  (N.  J.  Rpt. 
1897,  pp.  270-276,  fig.  1). 

1898 — Club  root  and  black  rot. — ^L.  R. 
Jones  (Vt.  Bui.  66,  pp.  3-12,  figs.  5). 

1907 — Some  important  plant  diseases  of 
Washington. — W.  H.  Lawrence  (Wash. 
Bui.  83,  pp.  6-9.  fig.  1). 

Boot  Rot  or  Stem  Hot 

Corticium  vagum  B.  A  C.  var.  8olani  Burt. 

(Rhizoctonia) 

1899 — ^Three  important  fungous  dis- 
eases of  the  sugar  beet. — ^B.  M.  Duggar 
(N.  T.  Cornell  Bui.  163.  pp.  339-352,  361, 
pis.  3,  figs.  5). 

1900 — The  rotting  of  greenhouse  let- 
tuce.— G.  E.  Stone  and  R.  E.  Smith  (Mass. 
Bui.  69,  pp.  16,  17,  39,  figs.  3). 

1901 — ^The  sterile  fungus  Rhizoctonia. — 
B.  M.  Duggar  and  F.  C.  Stewart  (N.  Y. 
Cornell  Bui.  186,  pp.  27,  figs.  9).  [Ibid., 
N.  Y.  State  Bui.  186.] 

1904 — ^Potato  failures. — F.  M.  Rolfs 
(Colo.  Bui.  91,  pp.  33). 

1905 — Rhizoctonia  ( Rosette ) .  —  G.  P. 
Clinton  (Conn.  Rpt.  1904,  pp.  325-326,  pi. 
1,  figs.  3). 

Downy  Mildew  of  Cmclfers 

Peronospora  parasitica  (Pers.)  DeBary 

1891— Cabbage.— B.  D.  Halsted  (N.  J. 
Rpt.  1890,  p.  349). 

White  ""Biisr  of  Cmeifers 

Oystopus  Candidas  (Pers.)  Lev. 

1901 — The  white  mould  of  radish. — B. 
D.  Halsted  (N.  J.  Rpt.  1900,  pp.  462,  463. 
pl.  1). 

Bulletins  covering  generally  the  treat- 
ment of  cabbage  diseases: 

1904 — Cabbage  diseases  and  insects. — J. 
B.  S.  Norton  and  T.  B.  Symons  (Md.  Clrc. 
Bui.  58.  pp.  10.  figs.  6). 

1909 — ^The  control  of  malnutrition  dis- 
eases of  truck  crops. — L.  L.  Harter  (Va. 
Truck  Sta.  Bui.  1,  pp.  4-16,  figs.  4). 


1910 — Diseases  of  garden  crops  and 
their  control.— N.  J.  Glddings  (W.  Va. 
Bui.  123,  pp.  18,  pis.  5). 

1910 — ^A  brief  handbook  of  the  diseases 
of  cultivated  plants  in  Ohio. — ^A.  D.  Selby 
(Ohio  Bui.  214,  pp.  307-456+vii,  figs.  106). 

1911 — California  plant  diseases. — ^R.  B. 
Smith  and  E.  H.  Smith  (Cal.  Exp.  Sta. 
Bui.  218). 

CABBAGE  PESTS 

Cabbage  Aphis.  See  Aphids;  also  Cab- 
bage Louse,  this  section. 

Cabbage  Cnrcnllo 

Ceutorhynchus  rapae.  Gyle. 

Feeds  upon  the  edge  of  the  leaf.  Not 
serious  as  yet  and  not  in  the  Northwest 
so  far  as  known. 

Cabbage  Hair  Worm 

Mermis  albicans  Delsing 

Looks  like  a  piece  of  basting  thread. 
White  in  color,  coiled  or  coiling  and  un- 
coiling or  crawling  on  cabbage  heads. 
From  two  to  nine  inches  long. 

Exaggerated  reports  of  poisonings  from 
the  presence  of  this  worm  came  from  the 
South  some  years  ago. 

The  worm  is  entirely  harmless. 

Beference 

Bu.    Ento.    Circ.    No.    62,    Revised. 

Cabbage  Loose 

Aphis  brassicae  Linn. 

General  Appearance 

Dark  greenish  yellow  to  brownish,  with 
dark  transverse  bands  across  the  abdo- 
mens of  some  individuals.  All  covered 
with  a  fine  white  powder,  which  gives 
them  a  silvery  or  frosted  appearance. 

Life  History 

The  lice  appear  with  the  first  plants  in 
the  spring  and  increase  with  such  rapid- 
ity as  to  soon  almost  entirely  cover  the 
host  This  condition  prevails  throughout 
the  early  simimer,  after  which  the  para- 
sites begin  to  reduce  their  numbers.  It 
is  a  disgusting  pest  on  cabbage,  cauli- 
flower and  brussels  sprouts. 

Food  Plants 

All  members  of  the  Cruciferae  includ- 
ing cabbage,  cauliflower,  brussels  sprouts, 
mustard,  radish,  etc. 
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Natural  Enemies 
The  ladybird  beetles,  Hippodamia  con- 
vergeru,  Uegilla  maculata  and  Coccinella 
califomica,  prey  to  aome  extent  upon  thla 
pest  The  real  check,  howeTer,  la  the  In- 
ternal parasite,  Diaeretut  caUfomictu 
Baker. 

B.  O.  Easio 

Cabbage  and  Badlsb  Maggot 
Phorbia  braaaicae  Bauche 
A.  L.  LovCTT 
This  insect  Is  considered  a  very  serious 
pest  throughout  the  Pacific  Northwest,  or 
wherever     cahbages     and     radishes     are 
grown.    In  the  truck  crop  regions,  where 
these  crops  are  grown  over  considerable 
areas  and  for  a  period  of  years  on  the 
same  soil,  the  pest  is  especially  serious. 
Plants  Attacked 
Besides  attacking  the  cabbage  and  rad- 
ish, this  maggot  feeds  on  the  turnip,  caul- 
iflower, celery,  rape,  kale,  and  a  variety 
of  tbe  closely   allied    Cruclferiae.     It  Is 
also  found  about  tbe  roots  of  some  of  tbe 
wild  plants  of  this  group.  Including  mus- 
tard and  radish. 

Description 
The  Larva.~lt  la  as  a  larva  that  the 
cabbage  maggot  la  injurious  and  hence 
best  known  to  the  grower.  At  this  stage 
It  Is  a  footless  grub  or  maggot  (see  Fig. 
1).  waxy  white  or  yellowish  In  color.  The 


few  which  pupate  In  tbelr  burrows  in 
the  root.  The  pupa  coDslsta  of  a  omaU 
brown  case  or  puparlum  some  two-teotba 
of  an  Inch  In  length,  elliptlcal-OTate  In 
form  and  without  the  ability  to  move. 

The  AdHlt. — Tbe  adult  Insect  varies 
considerably  from  the  maggot  that  de- 
atroya  the  plant.  It  Is  a  fly  which  ap- 
pears to  the  ordinary  observer  not 
unlike  the  common  house  fly.  It  Is  con- 
siderably smaller  in  size,  however,  and 
when  at  rest  the  wings  extend  a  greater 
distance  back  of  tbe  abdomen  and  overlap 

The  Egg  Is  really  very  small,  measur- 
ing only  .04  of  an  Inch  in  length.  It 
is  white,  however,  and  by  tbe  keen 
observer  may  be  readily  seen  lying  on 
the  Boll  close  to  the  stem  of  the  host 
plant. 

Life  History 

This  insect  passes  the  winter  as  larvae 
and  pupae  in  and  about  the  roots  of  their 
boats.     Possibly  aome  of  them  pass  the 


Fig.  1.  The  CabbBKC  Maggot  (PAorMa  bnM- 
ttraet,  a.  adult  By:  b.  got;  c.  puparlum;  d. 
the  egg   (mucb  eolarged).     (Orlgual.) 

body  Is  cylindrical,  ending  bluntly  be- 
hind and  tapering  to  a  point  at  the  ce- 
phalic end.  When  mature,  it  measures 
about  .32  of  an  inch  In  length. 

The  Pupa. — The  pupal  or  resting  stage 
of  the  cabbage  maggot  Is  passed  in  the 
soil  about  the  roots  of  the  Infested  plant. 
Exceptions  to  this  rule  occur  in  tbe  forms 
which  assume  the  aerial  habit  and  Id  the 
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FlK. 

winter  also  u  adult  flies,  hibernating  In 
sheltered  nooks  about  the  field  and  In 
outbuildings.  As  the  warm  da7B  of  spring 
advance,  the  Sles  emerge  from  their 
hibernating  quarters  and  also  from  the 
pupal  caa«8  in  the  soil,  and  seek  their 
host  plants  for  the  purpose  of  egg  deposi- 
tion. The  eggs  are  deposited  close  about 
the  plant,  the  female  fly  working  herself 
down  below  the  surface,  if  the  soil  will 
permit,  and  placing  the  egg  right  against 
the  plant  root  (see  Fig.  3).  The  eggs  are 
often  placed  above  ground  on  leaves  or 
developing  buds.  The  eggs  hatch  In  from 
four  to  ten  days,  depending  on  the  tem- 
perature, and  the  young  larvae  commence 
at  once  to  burrow  Into  the  tender  plant 
(see  Fig.  2).  The  maggots  reach  matur- 
ity tn  a  month  to  six  weeks,  pupate  and 
emerge  soon  after  as  adult  flies.     From 

"1 


this  time  on  until  late  fall  one  may  usu- 
ally find  both  larvae  and  pupae  in  the 
soil.  As  the  season  advances,  a  portion 
of  the  maggots  assume  an  aerial  habit. 
This  Is  especially  true  In  the  fields  when 
early  cabbage  has  been  harvested  and 
where  the  stumps  left  standing  have  put 
out  adventitious  buds.  The  files  deposit 
eggs  In  these  tender  buds  and  the  mag- 
gots burrow  into  the  midribs  of  the  leaves 
and  into  the  core  of  the  shoots. 
CoBtrvl  SeHnres 

Possibly  for  no  other  group  of  Insects 
will  one  find  such  a  variety  of  remedial 
measures  suggested  as  for  the  root  mag- 
gots, nor  more  diverse  results  following 
their  application.  No  single  remedial 
measure  will  ordinarily  alford  satisfac- 
tory relief.  Combinations  of  preventive 
and  remedial  measures  are  beet  A  aingle 
application  of  any  solution  wfU  seldom 
sufllce;  hence  the  crop  should  be  treated 
again  when  the  effect  of  the  previous 
treatment  Is  diminished. 
Preventives 

Ploming  of  the  Infested  fields  as  soon 
as  the  crop  is  removed  will  materially 
lessen  next  year's  brood.  The  soil  should 
iM  turned  to  a  depth  of  four  inches  or 

Dettntction  of  Btump». — The  old  stumps 
tn  the  field  or  the  refuse  root  crop  in  the 
soil  should  be  destroyed.  Such  materials 
furnish  ideal  conditions  for  the  develop- 
ment of  this  peet. 

Rotation  of  Cropa.— Where  conditions 
will  permit,  rotate  the  crops  so  that 
plants  of  the  family  Cruclferae  occupy 
the  same  soil  hut  a  single  season.  The 
flies  are  weak  filers  and  do  not  as  a  usual 
thing  travel  far  to  their  hosts. 

Bcreening  Seed  Bedt. — Cabltage  plants 
yet  in  the  seed  beds  are  often  Infested 
with  this  pest,  and  the  maggots  are  car- 
ried with  the  plants  when  they  are  trans- 
ferred to  the  field.  Mr.  Bchoene*  has 
studied  the  value  of  screening  cabbage 
seed  beda  and  the  following  discussion 
Is  based  on  his  bulletin  on  this  subject. 
For  early  settings  ot  cabbage,  where  the 
product  usually  brings  a  fancy  price  on 
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the  market,  screening  the  seed  beds  pays 
very  well  and  appears  practical,  in  fact, 
whenever  the  crop  is  valuable.  From  the 
fragmentary  data  at  hand,  it  appears  that 
the  period. of  the  seedling  growth  checks 
«p  very  closely  with  the  time  when  the 
early  emerging  adults  of  the  cabbage 
maggot  commence  their  egg  deposition. 

The  usual  method  is  to  construct  about 
the  bed  a  frame  of  six  to  ten-inch  boards 
placed  on  edge,  well  supported  and 
braced,  and  with  cross  wires  extending 
over  the  top. to  hold  up  the  cloth.  Over 
this  frame  is  stretched  cheesecloth,  pref- 
erably a  grade  of  about  20  threads  to  the 
inch.  These  frames  may  be  used  for  sev- 
eral years.  The  following  facts  are  es- 
tablished concerning  their  use  for  cab- 
bage seed  beds. 

1.  If  the  cheesecloth  is  carefully  at- 
tached and  the  frame  is  tight,  injuries  by 
the  maggot  may  be  entirely  prevented. 

2.  The  work  of  the  flea  beetles  can  be 
prevented  partially  or  wholly,  depending 
on  the  grade  of  cheesecloth  employed. 

3.  The  screen  conserves  the  moisture 
and  prevents  baking  of  the  soil  between 
seeding  time  and  that  period  when  plants 
may  be  cultivated. 

4.  Plants  raised  under  cloth  grow 
faster  during  moist  seasons  and  attain 
the  size  desirable  for  transplanting  about 
ten  days  or  two  weeks  sooner  than  plants 
grown  in  the  open. 

5.  The  extra  cost  of  screening  plants 
ranges  from  six  to  20  cents  per  1,000.  In 
the  opinion  of  many  this  cost  is  met  in 
the  first  saving  of  seed. 

6.  The  screened  plants  are  more  ten- 
der than  those  not  screened,  but  if  the 
cover  is  removed  a  week  before  trans- 
planting the  seedlings  will  become  suffi- 
ciently hardened. 

The  seed  bed  should  by  all  means  be 
located  on  a  fertile,  well  drained  soil 
where  there  can  be  no  accumulation  of 
water  or  washing  under  the  frames  by 
rain.  As  it  is  considerable  work  to  re- 
move the  frame  to  cultivate,  see  to  it 
that  the  soil  is  in  good  condition  and  free 
from  weed  seed. 

Hand  Picking. — ^While  a  laborious  un- 
dertaking,   is   often   employed    on    small 


fields  of  cabbage.  The  plants  are  simply 
pulled  up,  the  roots  examined  carefully 
for  eggs  or  maggots,  and  the  plant  reset 
This  practice  may  often  be  employed  to 
advantage  when  seedlings  are  transferred 
to  the  field.  This  method  is  not  practical 
for  radishes  or  turnips. 

The  Tarred  Felt  Dwca.— The  tarred  felt 
discs  are  used  for  the  protection  of  cab- 
bage and  cauliflower  only,  the  idea  here 
being  to  prevent  the  adult  female  fly  from 
depositing  eggs.  No  better  description  of 
the  discs  or  their  use  can  be  given  than 
is  found  in  the  original  description  by 
W.  H.  GofP,  who  perfected  this  treatment 
in  1898.  The  description  is  transcribed 
from  Circular  63  of  the  Bureau  of  En- 
tomology. 

The  cards  are  cut  in  a  hexagonal  form 
in  order  to  better  economize  the  material 
and  a  thinner  grade  of  tarred  paper  than 
the  ordinary  roofing  felt  is  used,  as  it  is 
not  only  cheaper,  but  being  more  flexible, 
the  cards  made  from  it  are  more  readily 
placed  about  the  plant  without  being 
torn. 

The  blade  of  the  tool^  which  should  be 
made  by  an  expert  blacksmith,  is  formed 
from  a  band  of  steel,  bent  in  the  form  of 
a  half  hexagon,  and  then  taking  an  acute 
angle,  reaches  nearly  to  the  center.  The 
part  making  the  star-shaped  cut  is  formed 
from  a  separate  piece  of  steel,  so  attached 
to  the  handle  as  to  make  a  close  Joint 
with  the  blade.  The  latter  is  beveled  from 
the  outside  all  around,  so  that  by  remov- 
ing the  part  making  the  star-shaped  cut, 
the  edge  may  be  ground  on  a  grindstone. 
It  is  important  that  the  angles  in  the 
blade  be  made  perfect,  and  that  its  out- 
line represents  an  exact  half  hexagon. 

To  use  the  tool,  place  the  tarred  paper 
on  the  end  of  a  section  of  a  log  or  piece 
of  timber  and  first  cut  the  lower  edge 
into  notches,  using  only  one  angle  of  the 
tool.  Then  commence  at  the  left  side,  and 
Dlace  the  blade  as  indicated  by  the  dotted 
lines,  and  strike  at  the  end  of  the  handle 
with  a  light  mallet  and  a  complete  card 
is  made.  Continue  in  this  manner  across 
the  paper.  The  first  cut  of  every  alternate 
course  will  make  an  imperfect  card,  and 
the  last  cut  in  any  course  may  be  imper- 
fect, but  the  other  cuts  will  make  nerfect 
cards  if  the  tool  is  correctly  made  and 
pronerly  used. 

The  cards  should  be  placed  about  the 
Diants  at  the  time  of  transplanting.  To 
place  the  card  bend  it  slightly  to  open 
the  slit,  then  slip  it  on  the  center,  the 
stem  entering  the  slit,  after  which  spread 
the  card   out  flat  and  press  the   points 
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Fig.  5.     Tarred  Paper  Disc  and  Tool  for  Cuttlnic. 

formed    by    the    star-'&haped    cut   snugly  of  the  treatments  recommended  are  im- 

around  the  stem.                             ^    „  ^^^  practical  is  certain.    Of  those  remaining 

A    Wisconsin    grower    protected    7,000  ,                 .                      ^       , 

plants  and  secured  a  splendid  crop,  while  °^^®  ^^^  *^  ^^"®°*  ^  «^^  ^^  K*^® 

unprotected    plants    nearby    would    have  uniform  satisfaction  under  all  conditions. 

been  a  complete  failure  if  the  maggots  The    Carbolic    Acid    Emulsion, — While 

had  not  been  picked  off  by  hand.    Others  giy,ng  negative  results  in  our  trials,  had 

have  reported  similar  success.     One  re-  i.      -     <i.v                 *.                   j.\,  ^ 

ported  having  lost  only  25  plants  out  of  ®*''"®^  ^^  ^®  ^^^^"^  *^^  suggested  to 

10,000  to  15,000  that  he  protected  with  the  growers,  who  in  several  cases  commented 

cards,  where  ordinarily  he  should  have  upon  its  use  most  favorably.    It  is  possi- 

lost  from  75  to  90  per  cent  of  the  crop,  ijj^  the  solution  was  too  strong;  certainly 

This    method   in  actual    practice    has  more  trials  are  necessary  to  prove  the 

proved  to  be  cheap,  practical  and  efficient,  status  of  this  remedy  for  our  conditions. 

Its   success  depends  on  the  timely  and  it  is  prepared  as  follows: 

proper  application   of  the   cards.     They         ^rude  carbolic  acid 1  pint 

sbould  be  applied  as  soon  after  trans-         Hard  Boap  1  pound 

planting    as    convenient    and    must    be         Water  1  gallon 

pressed  down  flrinly  about  the  plant,  leav-  Dissolve  the  soap  In  the  boiling  water; 

mg  no  open  spaces.    Soil  should  not  be  ^^^^^  ,rom  the  Are  and  add  the  carbolic 

allowed  to  collect  on  top  of  the  disc.  ^^,3.     Agitate  briskly  for  some  time  to 

Bemedlal  form   a  perfect  emulsion.     For  applica- 

In    reviewing    the    current    economic  tion  use  one  part  of  the  emulsion  to  30 

literature  as  well  as  in  local  practice,  as  parts  of  water. 

revealed  by  our  correspondence,  I  find  the  In  using  this  solution  draw  back  the 

results  attending  the  use  of  the  materials  soil   from   about  the  plant,   exposing  as 

for  the  control  of  this  pest  are  as  varied  much  root  surface  as  practical.     Apply 

as  the  materials  themselves.    That  many  about  half  pint  of  the  material  to  each 
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plant.  If  a  pump  is  used  and  the  solu- 
tion applied  with  considerable  force,  it 
will  require  less  material  and  do  more 
good  than  when  simply  poured  about  the 
plant.  This  solution  should  be  applied 
to  the  plants  as  soon  as  they  are  well 
established  in  the  field  and  the  applica- 
tion repeated  about  every  eight  or  ten 
days. 

Kerosene  and  Sand, — This  mixture  is 
made  by  adding  one  pint  of  kerosene  to 
a  bucketful  of  sand,  mixing  thoroughly. 
A  handful  of  this  substance  is  placed 
about  each  plant  as  soon  as  it  is  well 
established. 

Powdered  Tohctcco.  —  This  material 
should  be  placed  about  the  plant  as  soon 
as  it  is  set  and  the  application  renewed 
every  week. 

Bran  and  Qltie. — ^This  mixture  consists 
of  two  pounds  of  glue  dissolved  in  a  gal- 
lon of  water  and  the  addition  of  suffi- 
cient bran  to  make  a  thin  slop.  A  hand- 
ful of  this  is  then  placed  about  each 
plant.  This  material,  in  certain  cases, 
has  given  very  satisfactory  results. 

Bellebore  Decoction. — ^This  solution  is 
prepared  by  steeping  two  ounces  of  pow- 
dered hellebore  in  a  quart  of  water  for 
one-half  hour.  Dilute  to  make  one  gallon 
of  solution.  Apply  in  the  same  manner 
as  the  carbolic  acid  emulsion  solution. 
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Common  Cabbage  Looper 

Autographa  hrassicae 
The  larva  is  a  green  worm,  lined  with 
white  about  one  and  a  quarter  inch  long 
when  grown.  Has  the  looping  habit  like 
the  span  worm.  Eats  the  leaves  full  of 
holes. 


Spraying  with  salt  water  is  useful. 
Treat  same   as   for   imported   cabbage 
worm. 

Cross-Striped  Cabbage  Worm 

Pionea  rimosalis  Ouen 

The  moth  is  pale  yellow  in  color  and 
lays  its  eggs  in  masses  of  20-40  on  the 
under  side  of  leaves,  the  eggs  overlapping 
each  other  like  fish  scales.  The  young 
larva  is  gray  in  color  with  a  large  head. 
When  full  grown  it  is  bluish  gray  with 
conspicuous  black  stripes  crosswise  of  the 
body. 

Distributed  from  the  South  Atlantic 
states  westward  to  Nebraska. 

The  worms  do  considerable  damage 
at  times.  Poison  bran  mash  is  a  stand- 
ard remedy.  Mix  bran  with  water  and 
sugar  before  adding  the  Paris  green. 
Three  ounces  of  sugar  to  enough  bran 
to  make  a  mixture  that  will  run  through 
the  fingers  when  mixed  in  a  gallon  of 
water. 

Cooperation  in  clean  fanning  is  a  good 
preventive.  Gather  and  destroy  ail  re- 
fuse from  the  cabbage  fields. 

Cutworms 

Noctuidae 

A.    L.    LOVETT 

Cutworms  are  a  very  serious  pest  of 
nearly  all  our  crops.  Ornamental  shrubs, 
garden  and  truck  crops,  field  crops  and 
even  small  fruits  and  orchards  sufter 
from  the  attack  of  these  pests.  The  sleek, 
well  fed,  greasy  caterpillars,  varying  in 
size,  when  mature,  from  one  to  two 
inches,  are  too  well  known  to  require  a 
description.  The  adult  moths  are  noc- 
turnal in  habit,  fiying  mostly  at  night. 
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Fig.  1. 


Glassy    Cutworm    Adalt    and    Larra. 
(Exp.  Farms  Repts.     1910.) 
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The  majority  of  the  medium  sized,  smoky 
grey  and  brownish  moths,  which  are  at- 
tracted to  the  lights,  are  adults  of  the 
cutworm  caterpillars. 

Remedies 

The  poison  bran  mash,  consisting  of 
bran  16  pounds,  Paris  green  one  pound, 
salt  one-half  pound,  cheap  syrup  one  gal- 
lon, and  warm  water  to  make  a  coarse 
mash,  is  the  standard  remedy  for  cut- 
worms. This  may  be  placed  on  a  field 
prepared  for  a  crop  or  may  be  placed 
about  the  base  of  the  plants  when  they 
appear.  Poultry  should  not  be  allowed 
free  range  over  a  treated  field.  Green 
succulent  forage  of  any  kind  may  be 
sprayed  with  an  arsenical,  mowed  and 
placed  in  small  heaps  about  the  field,  pre- 
ferably in  the  evening.  Where  these  meth- 
ods are  impracticable,  arsenical  sprays 
applied  to  the  host  are  of  some  assist- 
ance. For  young  plants  Just  set  in  the 
field,  as  cabbage  and  tomato,  a  mechani- 
cal barrier  consisting  of  a  cylinder  of 
tin  or  cardboard  may  be  shoved  down 
about  the  plant. 

For  the  climbing  cutworms,  which  at- 
tack the  developing  buds  of  our  fruit 
trees  in  early  spring,  the  poison  baits  are 
very  good;  but  better  still,  is  a  belt  of 
some  sticky  material  about  the  trunk  of 
the  tree,  or  some  mechanical  device  such 
as  a  piece  of  cardboard  attached  funnel 
shaped,  tight  at  the  top  and  flared  be- 
low. Cotton  batten  may  be  used  in  a 
similar  manner.  Wrap  a  strip  eight 
inches  wide  about  the  tree  overlapping 
it  at  the  edges  where  it  meets.  Tie  this 
band  at  the  lower  edge,  then,  taking 
hold  of  the  upper  edge,  roll  it  down  over 
the  bottom  edge.  This  makes  a  very  ef- 
fective funnel. 

Diamond-Back  Moth 

Plutella  macuUpennia 
The  larva  is  a  very  small  green 
worm.  The  moth  is  about  one-third  inch 
long  and  folds  its  wings  rooMike  over 
Its  body.  A  white  line  borders  the 
inside  of  each  fore  wing  and  these  coa- 
lesce to  form  a  single  white  stripe  down 
the  back  with  diamond-shaped  expan- 
sions at  intervals  when  the  wings  are 
folded. 


Larvae  usually,  feed  on  lower  surface 
of  leaves  and  not  until  quite  numerous 
do  they  eat  holes  clear  through. 

Treat  the  same  as  for  imported  cabbage 
worm. 

A.  D.  Selbt 

Dipterous  Leaf  MlBers 

There  are  several  species,  notably  the 
imported  turnip  leaf  miner,  native  cab- 
bage leaf  miner,  imported  cabbage  leaf 
miner,  native  clover  leaf  miner. 

They  are  minute  files  which  lay  their 
eggs    in    the    cabbage    and    other    planit 
leaves,    the   young    larvae    ruining    the 
leaf.    Not  very  injurious  and  no  practical 
remedy  is  known. 

Flea  Beetles 
Several  Species 

Minute  beetles  that  Jump  like  fieas 
when  disturbed. 

They  eat  small  holes  in  the  leaves  of 
the  plant,  or  if  numerous,  destroy  whole 
sections  of  the  leaf. 

Spray  with  Bordeaux  mixture. 

Harlequin  Cabbage  Bug 

Murgantia  hUtrionica  Hahn 
Family  Pentatomidae 

General  Appearance 

The  adult  bugs  are  black  with  bright 
red  markings.  They  are  one  half  inch 
long  and  two-thirds  as  wide.  The  eggs 
are  almost  imitations  of  miniature  white 
barrels  with  black  hoops  and  black  spots 
in  the  proper  places  for  bungholes.  They 
are  arranged  in  clusters  side  by  side. 
The  young  greatly  resemble  the  adults, 
but  lack  wings  and  yellow  predominates. 
This  color  gradually  changes  to  orange 
and  red  as  the  nymphs  reach  maturity. 

Life  History 

The  adults  hibernate  in  various  shelter- 
ed places  over  winter  and  appear  with 
the  first  warm  weather  in  the  spring  to 
feed.  The  first  plants  to  furnish  food 
are  wild  mustard,  radish  and  other  mem- 
bers of  the  cruciferous  weeds.  Upon 
these  also  the  eggs  are  laid  and  the  young 
soon  appear  in  great  numbers  in  time 
to  migrate  to  the  cabbage  plants  and 
work  upon  them  throughout  the  summer. 
Successive    broods    may    appear    in    the 
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Fig.  1.     The  Cabbage  Bug,  Murgantia  hiatrionica  (Hatan.).     a  and  b,  young; 

c,  d  and  e,  eggs;  adults  at  right. 

—After   Riley 


cabbage  fields  and  the  numbers  so  in- 
crease as  to  cause  much  damage.  In 
the  southern  part  of  the  state  the  adults 
continue  active  throughout  the  winter. 

Food  Plants 

This  bug  is  especially  fond  of  all 
cruciferous  plants,  including  mustard, 
radish,  cabbage,  cauliflower,  turnips,  rape, 
horseradish,  etc.  Other  food  plants  are 
potatoes,  eggplant,  okra,  beans,  beets, 
roses,  sunflowers,  chrysanthemums, 
squash,  ragweed,  pigweed,  wild  lettuce, 
lambsquarters  and  most  of  the  plants  be- 
longing to  the  caper  family.  Occasion- 
ally nursery  trees,  citrus,  locust,  cherry, 
and  plum  are  injured,  and  the  fruit  of 
the  grape  and  com  ears  also  suffer. 

Control 

Methods  recommended  for  the  squash 
bug  are  also  applicable  to  the  control  of 
the  cabbage  bug.  Planting  an  early  crop 
of  cabbage,  rape,  mustard  or  radish  is 
especially  recommended.  The  eggs  are 
laid  in  great  numbers  upon  these  plants 
and  together  with  the  adults  may  be  de- 
stroyed. This  practice  greatly  lessens 
subsequent  attacks. 

See  under  Squcuh, 

Natural  Enemies 

Great  numbers  of  the  eggs  are  destroy- 
ed by  two  small  Internal  parasites,  Tri- 
ssolcus  murgantiae  Ashm.  and  Ooencyrtus 
johnaoni  How.  The  wheel  bug,  Arilus 
cri8tatu8  Linn.,  feeds  upon  the  young 
nymphs  in  the  Eastern  states. 

E.  O.  EssiG 

Hop  Flea  Beetle 

Paylliodea  punctulata  Melsh 
Family  Chryaomelidae 

General  Appearance 

A  very  small,  black  metallic  beetle 
with  greenish  tinge;  oval  in  form;  one 
tenth  of  an  Inch  long  and  half  as  wide. 
The  eggs  are  very  small,  oval  in  shape 


and  yellow.  The  larvae  are  small  white 
grubs  about  5  mm.  long.  The  white 
pupae  as  well  as  the  larvae  are  found  in 
the  soil. 

Life  History 

The  adults  appear  early  in  the  spring 
and  are  ready  to  attack  the  flrst  hop 
plants  as  soon  as  they  come  through  the 
ground.  They  feed  upon  the  upper  sur- 
faces of  the  leaves,  completely  skeletonis- 
ing them.  The  vines  are  attacked  when 
young  and  are  often  completely  destroy- 
ed before  they  have  reached  a  height  of 
three  or  four  feet.  When  disturbed  the 
beetles  hop  or  fall  to  the  ground.  They 
are  able  to  make  their  way  through  the 
soil  without  much  difficulty  and  lay  their 
eggs  upon  the  roots  of  the  food  plants. 

The  larvae  are  very  small  and  white 
in  color  with  dusky  markings.  They 
live  in  the  ground  feeding  upon  the  roots 
of  various  plants.  When  full  grown  they 
pupate  in  the  soil  from  which  the  adults 
emerge  throughout  nearly  the  entire 
year,  the  largest  number  appearing  from 
early  spring  to  August  There  are  prob- 
ably two  generations  a  year. 

Food  Plants 

This  species  feeds  upon  hops,  cabbage, 
potatoes,  beets,  turnips,  dock,  lambsquar- 
ters, pigweed,  clover,  rhubarb,  cucumber, 
radish,  mustard  and  nettle. 

Control 

There  have  been  numerous  methods 
of  control  recommended  for  this  i^esL  The 
measures  directed  against  the  hibernat- 
ing beetles  consist  in  killing  all  on  the 
poles  or  burning  up  the  rubbish.  In  the 
spring  the  first  step  consists  in  capturing 
the  adult  beetles  on  the  young  vines.  A 
tarred  board  or  hand  hopper  dozer  is  used 
on  or  into  which  the  beetles  are  shaken. 
Tanglefoot  bands  around  the  bases  of  the 
tresseled  vines,  as  well  as  around  the 
poles,  not  only  keep  the  beetles  from  the 
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foliage  but  capture  great  quantities  of 
them.  Various  contract  epraye,  such  as 
tobacco  extract,  emulsions,  soaps,  resin 
wash,  and  arsenic  also  have  been  used 
with  good  effect,  but  tbe  cost  due  to  great 
numbers  of  applications  necesBary,  makes 
them  almost  prohibitive. 

B.    0.    Bssio 

Imported  Cabbage  W«b  Worm 
Helltda  undalii,  Fab 
The  moth  Is  gray  In  color  with  mot' 
tied  fore  wings  which  have  an  expanse  of 
about  flTe^elghths  of  an  inch.  The  full- 
grown  larvae  are  about  half  an  Inch  long, 
grayish-yellow  with  five  longitudinal 
hands. 

Distributed  pretty  well  over  the  South 
and  Southeast.  Does  considerable  dam- 
age to  cabbagee,  turnips,  beets  and  the 
cruclferae  generally. 

Several  species  of  flies  are  parasites. 
Bordeaux  mixture  sprayed  on  the  plants 
when  first  set  oat  acts  as  a  repellent. 
Clean  culture  and  destruction  of  refuse 
material  is  also  suggested. 
Literature 
Bureau  Entomology  Bulletin  109,  Pt  III. 
Division  Entomology  Bulletin  33.  New 
Series. 

Imported  Cabbage  Worm 
Pontfa  rapoe  Sch. 
Family  Pieridae 
Pieri»  rapae  Linn. 
General  Appearance 
Though  this  Is  an  imported  insect  it 
has  become  as  common  as  if  it  had  al- 
ways been  here.    The  adult  butterflies  are 
about  one  and  one-fourth  Inches  long  with 
a  wing  expanse  of  two  Inches.    The  color 
is  white  with  two  small  black  spots  near 
the  middle  and  a  large  black  spot  at  the 
tip  of  each  fore  wing.     The  caterpillars 
are  light  velvety  green  In  color  and  very 
finely  dotted  with  minute  dark  spots.   The 
length  when  full  grown  varies  from  one 
to  one  and  one  half  Inches.    The  chrysalis 
Is  about  one  Inch  long  and  varies  In  color 
from  yellow  to  green,  light  or  dark  gray. 
Life  HiBtorj 
In  the  northern  part  of  the  state  the 
species  winters  over  Id  the  chrysalis  stage. 


while  In  the  south  adult  butterfiles  may 
be  seen  almost  any  time  of  the  year. 
They  become  very  much  In  evidence  early 
In  March  and  are  active  throughout  the 
entire  summer  and  fall.  Egg  laying  be- 
gins soon  after  the  adults  leave  the 
chrysalis  stage.  The  eggs  hatch  In  about 
a  week  and  the  young  caterpillars  begin 
feeding  at  once.  They  first  teed  upon 
the  outer  leaves,  making  them  ragged 
and  holey,  but  gradually  work  through 
towards  the  heart  of  the  cabbage,  leaving 
the  dark-green  excrement  to  mark  their 
paths  of  destruction.    The  growth  is  very 


rapid  BO  that  in  from  one  to  two  weeks 
they  are  ready  to  select  some  secluded 
spot  t>eneath  an  old  cabbage  leaf  or  some 
nearby  object  and  prepare  for  the  chry- 
salis stage,  which,  during  the  first  two 
generations  in  the  summer  months,  lasts 
little  longer  than  the  larval  stage,  but 
which  in  the  fall  continues  throughout  the 
winter.  There  are  several  generations  a 
year.  In  fact  In  the  southern  part  of  the 
state  It  seems  as  If  the  breeding  Is  only 
slightly  checked  during  the  winter 
months. 
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Food  Plants 

The  principal  economic  food  plants  are 
cabbage,  cauliflower,  brnsaels  sprouts, 
turnip,  radish,  mustard,  and  horseradish. 
Other  plants  attacked  are  wild  mustard, 
wild  radish,  nasturtium,  mignonette  and 
sweet  alyssum. 

Control 

The  larvae,  working  as  they  do  Into  the 
heads  of  the  cabbages,  make  control 
methods  practically  Impossible  after  they 
have  once  begun.  Young  plants  may  well 
be  protected  by  arsenical  sprays  which  are 
applied  with  safety  until  the  heads  are 
half  grown.  Prof.  L.  Bruner  claims  that 
cornmeal  dusted  on  the  cabbages  causes 
the  worms  to  leave.  Clean  culture  should 
be  practiced  and  no  cabbage  or  host  plants 
allowed  to  grow  during  the  Interval  be- 
tween crops  unless  they  are  freely  sprayed 
with  strong  solutions  of  arsenical  sprays. 

Natural  Enemies 

Internal  parasites,  working  upon  the 
chrysallds,  are  Important  factors  In  the 
control  of  the  pest  In  this  state  the 
small  parasite  (Pteromalus  puparum)  Is 
quite  widely  distributed  and  Is  bred  and 
sent  to  all  parts  of  the  state  by  the  State 
Insectary.  In  the  Eastern  states  a  chal- 
cld  (Apanteles  glomeratus)  does  excellent 
work  in  killing  off  the  caterpillars,  but 
this  has  not  been  established  in  this 
state.  A  bug  (Phymata  wolffii)  preys 
upon  the  butterflies,  which  they  capture 
on  flowers  while  the  wasp  (Foliates  pal- 
UpesJ  destroys  large  numbers  of  the 
worms. 

E.  O.  Essio 

(Further  remedies  susTRested  by  A.  L.  I^ovett. 
of  Oregon  Experiment  Station. — Ed.) 

For  very  small  plants  use  Paris  green 
one  pound,  and  air  slaked  lime,  road  dust 
or  cheap  flour  20  pounds.  Mix  thorough- 
ly and  dust  over  plants  by  sifting  through 
a  coarse  sack.  This  material  will  adhere 
better  if  applied  in  the  early  morning 
while  the  dew  is  on. 

For  older  plants  the  regular  arsenical 
sprays  may  be  used,  adding  a  little  soap 
to  aid  them  in  sticking,  or  better  still,  use 
the  resin  lime  mixture  prepared  as  fol- 
lows: 


Stock  solution: 

Pulverized  resin  5  pounds 

Concentrated  lye  1  pound 

Fish  oil  soap  or  any  cheap  ani- 
mal oil,  except  tallow 1  pint 

Water    5  gallons 

Place  the  oil,  resin  and  one  gallon  of 
hot  water  In  vessel  for  cooking.  Heat 
until  the  resin  is  softened,  add  the  lye 
solution  made  as  for  hard  soap,  stir 
thoroughly  and  add  four  gallons  more  of 
hot  water.  Boil  for  two  hours  or  until 
the  mixture  will  unite  readily  with  water, 
making  a  clear  amber  liquid.  Add  water 
to  make  up  for  that  lost  by  evaporation. 
This  constitutes  the  stock  solution  and 
may  be  kept  indefinitely.  In  applying 
it,  for  every  gallon  of  the  stock  solution 
add  first  16  gallons  of  water,  then  three 
gallons  of  thin  whitewash  and  one-quarter 
pound  of  Paris  green. 

Hot  water  at  a  temperature  of  130  Fahr- 
enheit will  kill  the  worms  and  will  not 
injure  the  cabbage  plants. 

Native  Cabbage  Worm 

Pontia  protodice.    PierU  protodice 

A  Butterfly,  looks  much  like  the  last,  but 
has  about  four  angular  black  marks  at 
and  behind  tips.  Female  very  different 
from  male,  with  wings  all  checkered  with 
black. 

Worm,  obscure,  purple  color,  with  four 
longitudinal  pale  yellow  stripes,  two  on 
each  side.  Head  and  body  minutely  dot- 
ted with  black.  Pupa,  in  the  main,  like 
the  last,  but  dotted  with  black.  The 
worm,  though  not  nearly  so  troublesome 
as  the  Imported,  can  be  overcome  by  the 
same  sprays. 

L.  F.  Henderson 

Seed-stalk  Weevil 

CeutorhynchU8  quadridens  Panz 

A  somewhat  serious  pest  in  sections 
where  seed  cabbages  are  grown,  as  In 
Long  Island.     No  remedy  suggested. 

Western  Twelve-Spotted  Cucumber 
Beetles.     See  under  Cucumber. 

Literature 

Bulletins  of  the  State  Experiment  Sta- 
tions and  the  United  States  Department 
of  Agriculture,  mostly  of  the  last  two  de- 
cades : 
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Common  Cabbage  Looper 

Autographa  (Plusia)  hraaHcae  Riley 

1884.  The  cabbage  plusia.— O.  V.  Riley 
(U.  S.  D.  A.  Rpt,  1883,  pp.  119-122,  pis.  2). 
1893.  A  few  common  insect  pests. — C.  P. 
Gillette  (Colo.  Bui.  24,  pp.  8,  9,  fig.  1). 

1898.  A  spraying  mixture  for  cauli- 
flower and  cabbage  worms. — ^F.  A.  Sirrine 
(N.  Y.  State  Bui.  144,  pp.  38-46,  pi.  1). 

1902.  Some  insects  injurious  to  vege- 
table crops. — F.  H.  Chittenden  (U.  S.  D. 
A.,  Bur.  Ent.  Bui.  33,  pp.  60-69,  figs.  2). 

1909.  Some  cabbage  worms  and  sugges- 
tions ^for  destroying  them. — W.  B.  Rum- 
sey  and  Fred  E.  Brooks  (W.  Va.  Bui.  120, 
pp.  346-352,  pis.  2). 

Diamond-back  Moth 

Plutella  macuHpennia  (cruciferarutn) 

Curtis 

1892.  Insects  injurious  to  the  cabbage. 
— ^H.  E.  Weed  (Miss.  Bui.  21,  pp.  8,  9,  fig. 

1). 

1893.  Injurious  insects  of  Maryland. — 
C.  V.  Riley  (Md.  Bui.  23,  pp.  83,  84,  flg.  1). 

1895.  The  pests  of  the  orchard  and 
garden. — L.  R.  Taft  and  G.  C.  Davis 
(Mich.  Bui.  121,  p.  62,  fig.  1). 

Imported  Cabbage  Worms 

Pontia  (Pieris)  rapae  Linn 

1889.  Important  injurious  insects. — C. 
P.  Gillette  (la.  Bui.  5,  pp.  171-174,  flg.  5). 

1894.  Insects  affecting  late  cabbage. — 
F.  A.  Sirrine  (N.  Y.  State  Bui.  83,  pp. 
658-666.  pi.  1). 

1895.  Treatment  of  common  diseases 
and  insects  injurious  to  fruits  and  vege- 
tables.— S.  A.  Beach  and  W.  Paddock  (N. 
T.  State  Bui.  86,  pp.  98,  99). 

1895.  Insects  injurious  to  fruits  and 
vegetables. — J.  T.  Stinson  (Ark.  Bui.  33, 
pp.  81,  82,  figs.  2). 

1905.  The  imported  cabbage  worm. — F. 
H.  Chittenden  (U.  S.  D.  A.  Bur.  Ent. 
Circ.  60,  pp.  8,  flg.  6). 

1907.  Imported  cabbage  butterfly  (N. 
Y.  State  [Geneva]  Rept.  25,  Pt.  3,  pp. 
243-245,  pi.  1). 

Southern  Cabbage  Butterfly 

Pontia  (Pieri3)  protodice  Boisd. 

Potherb  Butterfly 

Pontia  (Pieris)  napi  Linn 


Cross-striped  Cabbage  Worm 

Evergeatia  (Pionea)  rimosalia  Guen 

Cutworms 

Various  species  of  Noctuids 

1895.  Cabbage  cut  worms. — C.  V.  Riley 
(U.  S.  D.  A.  Rpt.  1884,  pp.  289-300,  flgs. 
10)  Describes  the  following: 

Dark-sided  cutworm,  Agrotis  messoria 
Harr. 

Granulated  cutworm,  Agrotis  annexa 
Treitschke. 

Shagreened  cutworm,  Agrotis  maleftda 
Guen. 

W-marked  cutworm,  Agrotis  clandes- 
tina  Harr. 

Greasy  cutworm,  Agrotis  ypsilon  Rott. 

Speckled  cutworm,  Mamestra  suhjuncta 
G.  ft  R. 

Glassy  cutworm,  Hadena  devastatrix. 
Brace. 

Variegated  cutworm,  Agrotis  satkcia 
Treitschke. 

1895.  Cutworms,  etc.— J.  B.  Smith  (N. 
J.  Bui.  109,  pp.  3-13,  flgs.  3). 

1895.  Cutworms  in  Kentucky.  —  H. 
Garman  (Ky.  Bui.  58,  pp.  89-107,  pi.  1). 

1895.  Climbing  cutworms  in  Western 
New  York.— M.  V.  Sllngerland  (N.  Y. 
Cornell  Bui.  104,  pp.  553-600,  pis.  5,  flgs. 
2). 

1895.  Insects  injurious  in  1895. — O. 
Lugger  (Minn.  Bui.  43,  pp.  232-243,  flg. 
1). 

1896.  Some  injurious  insects. — G.  C. 
Davis   (Mich.  Bui.  132,  pp.  3-14,  flgs.  8). 

1907.  Cutworms.  —  H.  T.  Femald 
(Mass.  Circ.  2,  pp.  2). 

Imported  Cabbage  Webworm 

Hellula  undalis  Fab. 

1899.  Some  insects  injurious  to  gar- 
den and  orchard  crops. — F.  H.  Chitten- 
den (U.  S.  D.  A.,  Bur.  Ent.  Bui.  19,  pp. 
51-57,  flg.  1). 

1900.  Some  insects  injurious  to  garden 
crops.— F.  H.  Chittenden  (U.  S.  D.  A., 
Bur.  Ent.  Bui.  23,  pp.  53-61,  flg.  1). 

Cabbage  Aphis 

Aphis  hrassicae  Linn 
1890.    Plant  lice  and  how  to  deal  with 
them.— J.  B.  Smith  (N.  J.  Bui.  72,  pp.  16- 
20,  flgs.  2). 
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1892.  Horticulture  and  entomology. — 
E.  S.  Richman  (Utah  Bui.  14,  pp.  7-10, 
figs.  7). 

1893.  Miscellaneous  entomological  pa- 
pers.— P.  M.  Webster  (Ohio  Bui.  51,  pp. 
109-111). 

1897.  Some  common  injurious  plant 
lice,  with  suggestions  for  their  destruc- 
tion.— ^W.  G.  Johnson  (Md.  Bui.  48,  pp. 
97.  98,  fig.  1). 

1909.  Some  insects  injurious  to  cab- 
bage, cucumbers  and  related  crops. — F.  H. 
Chittenden  (Va.  Truck  Sta.  Bui.  2,  pp. 
22-30,  figs.  4). 

Cabbage  Root  Maggot 

Pegomya  (Phorbia)  brcissicae  Bouche 

1894.  The  cabbage  root  maggot,  with 
notes  on  the  onion  maggot  and  allied  in- 
sects.— ^M.  V.  Slingerland  (N.  Y.  Cornell 
Bui.  78,  pp.  481-577,  figs.  18). 

1905.  Root  maggots  and  how  to  con- 
trol them. — ^F.  H.  Chittenden  (U.  S.  D. 
A.,  Bur.  Ent  Circ.  63,  pp.  7,  figs.  5). 

1905.  Cabbage  root  maggot  Poisoned 
bran  for  cutworms. — ^W.  S.  Blair  (Canada 
Exp.  Farms  Rpt.  1904,  pp.  362-364). 

1906.  The  cabbage  maggot  and  other 
injurious  insects  of  1906. — F.  L.  Wash- 
burn (Minn.  Bui.  100,  pp.  1-19,  eld.  pi.  1, 
figs.  11). 

1907.  The  cabbage  and  onion  maggots. 
— John  B.  Smith  and  E.  L.  Dickerson 
(N.  J.  Exp.  Sta.  Bui.  200,  pp.  27,  figs.  13). 

1907.  The  cabbage  maggot  and  other 
injurious  insects  of  1906. — F.  L.  Wash- 
burn (Minn.  Bui.  100,  pp.  87,  pis.  7,  figs. 
57). 

1907.  Root  maggots. — H.  T.  Fernald 
(Mass.  Circ.  5,  pp.  2). 

1908.  The  apple  leaf  hopper  and  other 
injurious  insects  of  1907  and  1908. — F.  L. 
Washburn  (Minn.  Bui.  112,  pp.  196-213, 
figs.  3). 

1908.  Screening  for  the  protection  of 
cabbage  seedbeds. — ^W.  J.  Schoene  (N.  Y. 
State  Bui.  301,  pp.  165-174,  pi.  1). 

Cabbage  Flea  Beetle,  or  Striped  Tnmlp 

Flea  Beetle 

Phyllotreta  vittata  Fab. 
1885.    The   wavy-striped    fiea    beetle. — 
C.  V.  Riley   (U.  S.  D.  A.  Rpt  1884,  pp. 
301-304,  fig.  1). 


1890.  The  cabbage  flea  beetle.— H.  Gar- 
man  (Ky.)  Rpt  1889,  pp.  23-25). 

1891.  The  striped  fiea  beetle  or  cab- 
bage flea. — ^A.  D.  Hopkins  (W.  Va.  Rpt 
1890,  pp.  147-150). 

1895.  Remedies  for  flea  beetles. — C.  M. 
Weed  (N.  H.  Bui.  29,  pp.  3-7,  figs.  5). 

Harlequin  Cabbage  Bag 

Murgantia  histionica  Hahn 
1908.     The  harlequin  cabbage  bug. — F. 
H.  Chittenden    (U.   S.   D.   A.,   Bur.   Ent 
Circ.  103,  pp.  10,  fig.  1). 

False  Chinch  Bag 

Nysius  angustatus  Uhl 
1894.    Chinch  bugs. — L.  Brunner  and  H. 
G.  Barber  (Neb.  Bui.  34,  pp.  153,  154,  fig. 
1). 

Cabbage  Cnrcvlio 

Coutorhynchus  rapae  Oyll 

1900.  Some  insects  injurious  to  garden 
crops. — F.  H.  Chittenden  (U.  S.  D.  A., 
Bur.  Ent.  Bui.  23,  pp.  39-53,  figs.  2). 

Cabbage  Hair  Worm 

Mermis  spp  et  al. 

1905.  Cabbage  snakes. — H.  Garman 
(Ky.  Bui.  120,  pp.  78-81,  pi.  1). 

1908.  The  cabbage  hair  worm. — F.  H. 
Chittenden  (U.  S.  D.  A.,  Bur.  Ent  Circ. 
62,  pp.  6,  fig.  1). 

Lists  of  Books  and  Pamphlets 

1901.  Bibliography  of  the  more  impor- 
tant contributions  to  American  economic 
entomology.  Part  VII.  —  Nathan  Banks 
(U.  S.  D.  A.,  Bur.  Ent,  pp.  113).  Price, 
cloth,  20  cents.  Postage,  3  cents.  (Cov- 
ers the  period  between  December  31,  1896, 
and  January  1,  1909). 

1905.  Bibliography,  etc.  (as  above). — 
Nathan  Banks  (U.  S.  D.  A.,  Bur.  Ent,  pp. 
132).  Price,  10  cents.  Postage,  3  cents. 
(Covers  the  period  between  December  31. 
1899,  and  January  1,  1905). 

1910.  A  list  of  works  on  North  Ameri- 
can entomology — Nathan  Banks,  (U.  S. 
D.  A.,  Bur.  Ent  Bui.  81,  pp.  120).  Price, 
15  cents.    Postage,  4  cents. 

(Application  and  money  for  these  bibli- 
ographies should  be  sent  to  Superintend- 
ent of  Documents,  Government  Printing 
Otnce,  Washington,  D.  C.) 

Useful  works  on  economic  entomology, 
containing  information  on  the  pests  of 
cole  crops. 
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1902.  Insects  Injurious  to  staple  crops. 
— ^E.  D.  Sanderson  (New  York;  John 
Wiley  &  Sons,  pp.  205,  figs.  162).  Price, 
$1.50. 

1906.  Economic  entomology. — J.  B. 
Smith  (Philadelphia:  J.  B.  Lippincott 
Co.,  pp.  475,  figs.  475).    Price,  $2.50. 

1907.  Insects  injurious  to  vegetables. 
— ^F.  H.  Chittenden  (New  York:  Orange 
Judd  Co.,  pp.  262,  figs.  163).    Price,  $1.50. 

Bulletins  covering  in  a  general  manner 
the  treatment  of  cabbage  insects. 

1904.  Cabbage  diseases  and  insects. — 
J.  B.  S.  Norton  and  T.  B.  Symons  (Md. 
Circ.  Bui.  58,  pp.  10,  figs.  6). 

1904.  Insects  injurious  to  cabbage. — H. 
Oarman  (Ky.  Bui.  114,  pp.  15-47,  figs.  17). 

1906.  Cabbages  for  stock  feeding. — S. 
Fraser  (N.  Y.  Cornell  Bui.  242,  pp.  69,  70). 

1906.  Farm  practice  in  the  control  of 
field-crop  insects. — F.  M.  Webster  (U.  S. 
D.  A.  Yearbook  1905,  pp.  465-476,  pis.  2, 
figs.  2).  (Published  separately  as  Year- 
book Separate  396.) 

California 

California  grows  more  fruit  than  any 
other  state  in  the  Union.  It  Is  not  as 
large  as  Texas  but  its  coast  line  on  the 
west,  its  high  mountain  ranges  on  the 
east  and  west  extending  from  north  to 
south  through  the  whole  length  of  the 
state,  and  its  great  central  plain,  the  cli- 
mate of  which  is  modified  by  the  ocean 
breezes  cooling  the  temperature  in  sum- 
mer and  modifying  its  severity  in  the 
winter,  make  it  better  adapted  to  all  kinds 
of  fruits,  from  the  semi-tropical  to  the 
hardier  fruits  grown  generally  in  the 
northern  climates,  than  any  other  portion 
of  the  United  States.  It  has  a  great 
variety  of  soils,  as  well  as  of  climate. 
Sometimes  within  a  few  miles  of  each 
other,  two  different  points,  on  account  of 
altitude,  wind  currents,  ocean  breezes,  or 
difference  in  soils,  may  be  adapted  to  the 
growing  of  fruits  that  are  generally  found 
at   great  distances  from  each  other,  in 


other  parts  of  the  United  States.  Cali- 
fornia grows  fewer  apples  than  New  York, 
Pennsylvania  or  Missouri,  and  a  number 
of  other  states,  but  not  far  from  the  ap- 
ple-growing region  may  be  found  oranges, 
lemons,  and  other  semi-tropical  fruits. 
These  fruits  have  produced  immense 
wealth  and  have  enabled  the  inhabitants 
to  make  beautiful  homes,  while  at  the 
same  time  there  are  regions  that  partake 
largely  of  the  nature  of  the  arid  districts 
of  other  states.  It  has  a  coast  line  of  900' 
miles. 

Gbanvuxe  Lowtheb 

Harvest  Time  for  Yarions  Crops  in 

Callfomia 

The  following  table  shows  the  time  at 
which  some  of  the  various  fruits,  vege- 
tables, and  garden  products  are  harvest- 
ed: 

Almonds AuKust  to  September 

Apples July  to  November 

Apricots June  to  Auicust 

Blackberries June  to  September 

Cantaloupes May  to  July 

Cherries May  to  July 

Currants May  to  June 

Dewberries May  to  July 

Figs July  to  November 

Grapes July  to  January 

Orape  Fruit All  the  year 

Guavas All  the  year  (two  crops) 

Lemons All  the  year 

Limes All  the  year 

Loffanberrles June  to  September 

Loquats May  and  June 

Mulberries July  to  September 

Nectarines June  to  August 

Olives October  to  January 

Oranges October  to  January 

Pears July  to  November 

Peaches July  to  Christmas 

Persimmons,  Japanese . .  November  and  December 

Plums June  to  September 

Prunes June  to  September 

Pomegranates September    to    December 

Quinces October    to    December 

Raspberries June    to    October 

Strawberries All    the    year 

Watermelons July    to    October 

Yegetables 

Asparagus March   to  July 

Beans May    to    October 

Cabbage All    the    year 

Cauliflower October    to    June 

Celery October  to  June 

Com May  to  October 

Cucumbers April  to  November 

Lettuce All    the  year 

Melons May  to  October 

Onions All  the  year 

Peas All    the   year 

Potatoes. two  crops  plant  August  and  February 
Radishes All  the   year 

B.    J.    WiCKSON 
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Frost  Md  PrMiplUtlOB  In  CillfonlB 


No. 

Frost 

Averse  Date  ot 

Date  of 

Anmutl 

First 
kUlins 
Autumn 

Last 
Spring 

EarUeat 
Autumn 

Latest 
Spring 

inches 

1 
2 
3 
4 
G 
6 
7 
8 

10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 
30 
31 
32 

Sept.  26 
Sn>t.  27 
Nov.  15 
Dec.     3 
Oct.      3 
Nov.  26 
Deo.   14 
Sept.  15 
Nov.  26 

May    26 
May   11 

May    10 
Mar.  Ifi 

Mar.  24 
May  31 

Mar.  27 

Sept.  13 
Sept.  14 
Nov.    7 
Nov.  20 
Sept.    8 
Nov.    7 
Deo.    12 

Ootf"  16 

July     6 
June     2 
May     1 
May     1 
May  22 
Apr.    19 
Apr.    10 
July      6 
May     2 

CedarvUlB 

13.7 

Suaanville 

Red  Bluff 

22.9 

Sftonmento 

Dec.     7 
Nov.  15 
Dec.   24 

Feb.    26 
Feb.    16 
Feb.    27 
Jan.    25 
Feb.   23 
Feb.     8 
Mar.     6 
Mar.  12 
Mar.  16 
Mar.     4 
Mar.  17 

Nov.  26 
Oct.    28 
Nov.  27 
Deo.   13 
Nov.     9 
Nov.  28 
Nov.  28 
Nov.  26 
Nov.     8 
Nov.  18 
Sept.  21 

Apr.      4 
Apr.    26 
lOiu.   30 
Apr.    20 
Apr.    12 
Feb.    18 
Mar.  28 
Mar.  30 
Apr.    27 
Apr.    14 
my   28 

16.6 
19.9 

Dec.     2 
Dec.     6 
Dee.    11 
Dec.     7 
Nov.  23 
Dec.    16 
Oct.    25 

15.3 

m!womI  

Santa  Cnu 

27.0 

Sf'" 

3.7 

Nov.  21 
Deo.   17 

&.  IJ 

Nov.  16 
Nov.  16 

Apr.    11 
Apr.     8 

SanLuiflObupo... 

19.2 

Los  Angeles 

Apr.     8 
Feb.    19 

Dec    12 
Nov.  24 

Apr.     8 
Apr.    29 

Dec.   12 

Needles 

San  Diego 

9.4 

Table  of  FrodnetlTonesB 
A   table   of  prodnctiveness   ol   various 
articles  that  Cftn  be  raised  on  one  acre 
of  ground  In  California: 

f  3S  to  t  M 


Altalla 
Almondi 
Apple* 


Blaekberrlea 


75  t 


SO  to     ISO 
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THE  CALIFORNIA  CITRUS  INDUSTRY 

Growing  of  citrus  fruits  in  California 
is  rapidly  advancing  in  acreage  and  in 
product,  each  year  receiving  greater  in- 
vestment and  eftort,  and  each  year  reach- 
ing a  greater  aggregate  gross  return  for 
the  product  marketed.  There  has  also 
been  gratifying  progress  made  in  meet- 
ing the  problems  and  difficulties  which 
are  bound  to  arise  in  the  development 
of  an  industry  involving  so  many  novel 
situations  and  affecting  so  many  inter- 
ests— ^individual,  corporate,  and  political. 
In  the  following  brief  statement  I  shall 
endeavor  to  indicate  what  seem  to  me 
the  most  salient  features  of  the  Cali- 
fornia citrus  industry,  chiefly  from  the 
commercial   point  of  view. 

California  Citrus  Census 

The  report  of  the  California  State 
Board  of  Equalization,  which  presents 
the  figures  gathered  by  the  assessors  in 
all  the  counties  of  the  state,  shows  that 
there  were  growing  in  the  spring  of  1912 
the   following  totals   of   citrus   trees   in 

California,  viz.: 

No.  of  trees  No.  of  trees 

Bearini?  Non-Bearinf? 

Lemon    962,290  743,362 

Lime 1,371  450 

OranRe   6.013,272  683.366 

Pomelo   11,321  6,280 

Totals     6,978,254         1,383.448 

These  figures  show  the  leadership  of 
the  orange,  the  rather  remote  second  of 
the  lemon,  and  the  fact  that  the  two 
show  about  the  same  rate  of  increase 
through  recent  plantings.  They  also  in- 
dicate a  greater  rate  of  increase  In  the 
pomelo,  though  the  total  is  still  insig- 
nificant, and  that  the  lime  is  only  a 
curiosity.  Other  citrus  fruits  are  too 
small  in  number  for  enumeration. 

Taking  the  orange  and  lemon  as  a 
measure  of  the  citrus  geography  of  Cali- 
fornia, and  choosing  counties  having 
more  than  100,000  trees,  bearing  and 
non-bearing,  according  to  the  1912  re- 
port of  the  California  State  Horticul- 
tural Commissioner,  the  following  state- 
ment results: 


^  Number  Number 

Counties  of  Orange  of  Lemon 

San  Bernardino 3.720,320  385,490 

Los  Anxeles 2,431,000  852,500 

Riverside 1,934,790  392,676 

Tulare 3,412,000*             

OrauRe 929,480  237.405 

Ventura 204,961  298,176 

Butte 192.168  3.032 

Fresno 170.000  5.200 

San  Dle^o 101.017  295.957 

Santa  Barbara 599  297,386 

These  counties  are  distributed 
through  a  north  and  south  distance  of 
about  550  miles,  and  the  interest  is  con- 
centrated toward  the  south  and  widely 
scattered  toward  the  north,  with  much 
intervening  land  as  good  for  citrus 
fruits  as  that  already  planted.  Citrus 
fruits  are  equally  safe  throughout  the 
whole  distance,  and  it  is  clear  that  Cali- 
fornia has  a  capacity  for  citrus  produc- 
tion far  beyond  present  attainment,  if 
greater  amounts  of  fruit  can  be  pro- 
fitably sold,  as  it  certainly  promises  to 
be,  if  current  protection  is  maintained. 

Mr.  G.  Harold  Powell,  Secretary  of  the 
Citrus  Protective  League  of  California, 
estimates  that  California  citrus  plant- 
ings now  occupy  about  150,000  acres  of 
land  and  represent  in  lands,  trees,  build- 
ings and  operating  property  of  all  kinds 
a  value  of  J200,000,000.  He  also  esti- 
mates the  fruit  produced  at  almost  |40,- 
000,000,  valued  at  selling  points.  The 
annual  shipments  for  several  years  have 
been  as  follows:  1908-9,  40,516  carloads; 
1909-10,  33,099  carloads;  1910-11,  46,394 
carloads  and  1911-12,  40,290  carloads. 

CaUfomia  Citrus  Problems 

Cultural  problems  connected  with 
growing  citrus  fruits  are  many.  Some 
of  them  have  evidently  reached  a  basis 
of  settlement.  For  instance,  nearly  all 
insects  are  controlled  by  fumigation, 
and  the  remaining  requirements  are  to 
do  the  work  more  effectively  and  eco- 
nomically. The  problems  of  the  develop- 
ment of  irrigation  water  from  streams 
or  from  underground  sources  and  the 
distribution  thereof  have  been  well  work- 
ed out,  but  the  ministration  of  water  to 
the  tree  so  that  its  greatest  vigor  and 
producing  efficiency  shall  be  maintained 
is  not  yet  satisfactorily  mastered.     The 

*  Orange  and  lemon  trees  together. 
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desirability  of  soil  improvement,  chem- 
ically and  physically,  by  the  growing 
and  covering-in  of  legumes  in  the  or- 
chard has  been  fully  demonstrated,  but 
choice  of  particular  plants  and  cultural 
policies  are  still  to  be  determined.  The 
use  of  fertilizers  is  constantly  increasing 
and  their  indispensability  recognized, 
but  their  relations  to  tillage,  moisture 
distribution,  and  to  the  vegetative  func- 
tions of  the  trees  are  still  matters  of 
conflicting  opinions. 

The  Cltms  ProtectlTe  Leagne 

And  yet  the  problems  which  California 
citrus  growers  wrestle  with  most  suc- 
cessfully are  commercial  problems,  and 
they  have  created  unique  organizations 
to  labor  for  their  solution.  Mr.  G. 
Harold  Powell,  then  secretary  and  man- 
ager of  the  Citrus  Protective  League,  in 
January,  1911,  issued  a  general  state- 
ment of  the  character  and  work  of  the 
organization  from  which  the  following 
generally  significant  paragraphs  are 
taken: 

The  Citrus  Protective  League  of  Cali- 
fornia is  a  voluntary  organization  formed 
in  March,  1906,  by  representatives  of 
growers,  shippers  and  shipping  organiza- 
tions in  nearly  all  of  the  citrus  growing 
localities  in  the  state,  to  handle  the  public 
policy  questions  that  affect  the  industry 
as  a  whole.  Its  purpose  is  to  represent 
the  grower  and  shipper  in  handling  such 
questions  as  railroad  rates  and  transporta- 
tion problems;  customs  tariffs  and  other 
governmental  relations,  state  and  federal 
legislation  that  applies  directly  to  the 
business;  and  all  other  questions  of  a 
general  nature  that  affect  the  upbuilding 
of  the  industry,  except  the  marketing  of 
fruit 

The  league  is  directed  by  an  executive 
committee  of  nine  and  by  a  secretary  and 
manager,  the  executive  committee  having 
been  appointed  by  an  administrative 
committee  of  30  of  the  principal  growers 
and  shippers,  who  act  as  a  governing 
committee,  and  who  were  selected  from 
the  representative  delegates  who  organ- 
ized the  league  in  1906. 

The  league  is  supported  by  funds 
raised  by  general  assessment,  based  on 


the  number  of  cars  of  fruit  shipped  by 
each  member  during  the  preceding  year. 
Fourteen  assessments  were  levied  to  De- 
cember 31,  1910,  and  968,654.88  has  been 
paid  in  by  the  members  in  the  five  years 
since  the  league  was  organized,  of  which 
approximately  $65,000  was  expended  in 
the  management  of  its  business  to  De- 
cember 31,  1910. 

The  league  has  played  an  important 
part  in  the  progress  of  the  citrus  indus- 
try in  the  past  five  years. 

In  1907  it  induced  the  railroads  to  re- 
duce freight  rates  on  oranges  10  cents 
per  100  pounds,  from  |1.25  to  $1.15.  This 
rate  became  effective  February  26,  1907, 
since  when  it  has  saved  the  shippers 
from  $28  to  $30  per  car.  The  gain  to 
the  industry  from  February  26,  1907,  to 
December  31,  1910,  from  this  reduction 
has  been  about  $3,175,000,  or  about  45 
times  the  entire  cost  of  the  league,  from 
the  date  of  organization  to  the  present 
time. 

Following  the  reduction  in  the  freight 
rate  and  as  a  result  of  the  succeeding 
agitation  accompanying  the  refrigeration 
rate  question,  the  railroads  changed  the 
refrigeration  tariffs,  allowing  32,000 
pounds  of  fruit  to  be  shipped  in  a  40-foot 
car  at  the  same  rate  per  car  for  refriger- 
ation as  applied  before  on  27,650  pounds. 
This  change  became  effective  July  5, 
1909.  It  is  estimated  that  the  value  of 
this  change  to  the  shipper  is  approxi- 
mately $35,000  to  date,  or  more  than  half 
of  the  entire  cost  of  the  league  since  its 
organization. 

In  1908  the  league  began  a  movement 
to  prevent  the  duty  of  one  cent  per  pound 
on  oranges  being  reduced  by  congress  and 
to  secure  an  increase  of  one-half  cent  per 
pound  on  lemons  for  the  purpose  of  cov- 
ering the  extra  cost  in  labor  expended 
on  the  lemon  above  the  labor  cost  ex- 
pended on  the  orange.  The  league  was 
successful  in  both  of  these  efforts,  the 
duty  standing  now  at  one  cent  per  pound 
on  the  orange  and  one  and  one-half  cents 
per  pound  on  the  lemon. 

The  league  made  an  investigation  of 
the  methods  used  by  the  government  in 
determining  the  amount  of  decay  in  im- 
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ports  of  lemons,  and  in  refunding  the 
duty  to  the  importers  on  the  same.  The 
league  determined  that  the  federal  sys- 
tem gave  an  advantage  to  the  importer 
that  was  detrimental  to  the  California 
citrus  interests.  It  presented  the  matter 
to  the  secretary  of  the  treasury,  before 
whom  it  laid  the  data  accumulated.  A 
great  deal  of  consideration  has  been  given 
the  question,  and  it  is  expected  that  the 
honorable  secretary  of  the  treasury  will 
promulgate  new  regulations  in  the  near 
future  which  will  safeguard  the  interests 
of  the  government  and  protect  the  Cali- 
fornia industry  from  further  unfair  com- 
petition. 

Two  months  after  congress  advanced 
the  duty  on  imports  of  lemons  from  one 
cent  to  one  and  one-half  cents  a  pound, 
the  railroads,  through  the  Transconti- 
nental Freight  Bureau,  attempted  to  ab- 
sorb part  of  the  duty  granted  by  congress 
by  advancing  the  rate  15  cents  per  100 
pounds.  The  league  secured  a  temporary 
injunction  through  the  Circuit  Court  of 
the  United  States  for  the  Southern  Dis- 
trict in  California,  restraining  the  rail- 
road from  collecting  the  proposed  in- 
crease in  rates.  The  commission  subse- 
quently found  that  the  rate  of  $1.15  per 
100  pounds  on  lemons  was  unreasonable 
and  that  the  rate  ought  not  to  exceed  $1 
per  100  pounds. 

At  the  same  time  the  league  questioned 
the  reasonableness  of  the  increased  rate 
on  lemons,  and  at  the  same  time  the  rea- 
sonableness of  the  rate  $1.15  per  100 
pounds  on  oranges;  and  the  reasonable- 
ness of  the  charges  for  refrigeration  and 
pre-GOoling  charges,  and  the  contentions 
of  the  growers  were,  in  the  main,  sus- 
tained. 

The  league  is  actively  engaged  in  an 
effort  to  sustain  the  import  duties  on 
citrus  fruits  to  meet  the  determined  ef- 
forts of  importers  to  reduce  these  duties. 

The  league  will  use  every  effort  to 
bring  to  the  help  of  the  grower  special 
investigators  from  the  state  and  federal 
governments  to  study  the  diseases,  the 
insects,  the  soil  problems,  and  other  cul- 
tural, fruit  handling  and  fruit  transporta- 
tion problems  that  affect  the  industry.  It 


will  maintain  an  agricultural  reference 
library  without  expense  to  the  grower, 
and  will  develop  a  bureau  of  information 
showing  the  international  movement  of 
citrus  fruit  and  other  fruits  that  have  a 
relation  to  the  industry. 

The  league  is  the  only  organization  that 
has  been  formed  by  an  agricultural  in- 
dustry in  America,  and  probably  in  the 
world,  to  look  after  the  general  public 
policy  questions  that  affect  it  It  repre- 
sents 90  per  cent  of  the  growers  and 
shippers  of  the  state.  The  organization 
is  a  vital  part  of  the  industry,  formed  to 
protect  and  advance  its  interests. 

The  California  Fruit  Growers'  Excliaiige 

The  greatest  co-operative  undertakins 
in  fruit  marketing  in  California  is  the 
California  Fruit  Growers'  Exchange,  or- 
ganized in  1895  by  the  citrus  fruit  pro- 
ducers and  systematically  developed  since 
that  time  until  in  scope,  methods,  mastery 
of  the  shipment  and  distribution,  in  de- 
velopment of  markets  and  in  reduced  cost 
of  placing  the  product  therein,  there  is 
nothing  comparable  with  it  in  the  broad 
field  of  commercial  agriculture.  In  March, 
1911,  B.  A.  Woodford,  general  manager 
of  the  exchange,  prepared  a  careful  state- 
ment of  the  standing  and  accomplish- 
ments of  the  organization  from  which  the 
following  facts,  significant  to  producers 
of  all  kinds  of  fruits,  are  compiled: 

Large  and  widely  distributed  citrus 
plantings  began  in  Southern  California 
about  1885,  upon  the  basis  of  successful 
results  attained  in  special  localities  dur- 
ing the  previous  decade.  When  these 
plantations  came  into  bearing  in  consid- 
erable quantity,  the  ready  market  for  cash 
at  home  that  had  existed  for  the  fruit 
when  the  crop  was  small  was  found  to  be 
inadequate,  and  nearly  20  years  ago,  with 
an  output  of  only  4,000  cars  annually, 
the  growers  were  unable  to  dispose  of  the 
entire  crop  under  old  methods  at  fair 
prices.  Through  the  experience  gained 
in  their  co-operative  water  companies, 
they  found  it  comparatively  easy  to  unite 
in  establishing  common  packing  houses  in 
the  various  producing  sections,  which 
they  themselves  owned  and  controlled. 
These   houses   were   conducted   at   actual 
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cost  of  operation,  the  expenses  being 
usually  apportioned  on  a  box  basis.  The 
purpose  of  the  association  was,  primar- 
ily, to  bring  about  uniformity  in  grading 
and  packing,  and  to  reduce  the  cost  of 
preparing  the  fruit  for  sale.  These  econ- 
omies were  shared  by  the  grower  alone. 

In  packing  their  fruits  on  a  mutual 
basis  the  growers  have,  however,  only 
solved  in  a  small  degree  the  real  problem 
that  confronted  them  and,  to  get  the  full 
benefit  of  co-operation,  it  became  neces- 
sary to  extend  these  joint  operations  to 
the  distribution  and  sale  of  the  fruit. 
The  result  was  the  formation  of  the  Cali- 
fornia Fruit  Growers'  Exchange,  to  which 
the  grower  entrusted  the  marketing  of 
his  fruit  after  it  had  been  packed  and 
placed  in  the  car.  More  than  110  of  these 
packing  associations  have  Joined  together 
in  this  manner,  and  their  business  has 
increased  from  20  per  cent  of  the  entire 
crop  12  years  ago,  to  40  per  cent  six  years 
ago,  and  60  per  cent  today. 

The'  problem  of  distribution  is  fully  as 
important  as  the  problem  of  sale.  Our 
crops  are  now  so  large,  and  the  necessity 
of  keeping  our  oranges  and  lemons  before 
the  entire  consuming  public  is  so  great, 
that  not  only  must  the  fruit  be  put  into 
every  possible  available  market,  but  the 
distribution  must  be  even  and  continu- 
ous. Any  other  practice  invites  disaster. 
With  the  110  packing  houses  operating 
through  the  exchange,  each  conducting 
its  own  business  independently  of  the 
other,  or  with  the  16  district  exchanges 
of  which  the  general  exchange  is  com- 
posed, each  operating  independently  of 
the  other,  bare  markets  at  one  point  and 
overstocked  markets  at  the  same  time  in 
another  would  be  the  inevitable  result. 
As  it  is  now,  with  60  per  cent  of  the  busi- 
ness in  harmonious  action,  and  knowing 
by  experience  about  what  the  policy  of 
the  non-exchange  shippers  is,  the  distribu- 
tion of  its  fruit  by  the  exchange  Is  con- 
ducted on  a  basis  that  assures  far  greater 
consumption  at  better  prices  than  for- 
merly when  its  percentage  of  shipments 
was  smaller. 

The  organized  selling  force  of  the  ex- 
change throughout  the  country  is  one  of 


its  strongest  features.  This  force  is  com- 
posed almost  wholly  of  salaried  agents, 
each  giving  his  undivided  attention  to 
selling  exchange  oranges  and  lemons.  This 
is  in  line  with  the  policy  of  all  up-to-date 
business  enterprises,  it  being  universally 
recognized  that  specialized  service  brings 
best  results.  Salaried  salesmen  in  all  im- 
portant market  centers  is  a  distinctively 
exchange  feature  in  citrus  fruit  market- 
ing, and  the  exchange  has  75  principal 
offices  of  its  own  in  the  United  States, 
Canada  and  Europe,  with  over  200  sal- 
aried salesmen  operating  out  of  them,  re- 
porting sales  and  market  conditions  daily 
by  wire. 

The  savings  to  the  growers  who  sell 
their  fruit  through  the  exchange  at  the 
actual  cost  of  operation  with  no  profit  to 
any  individuals  except  the  salaries  that 
they  get,  run  into  astonishing  figures 
when  based  upon  the  entire  output  of  the 
state.  Twenty  million  boxes  of  oranges 
and  lemons  have  been  produced  in  Cali- 
fornia the  present  season.  One  cent  per 
box  on  this  output  amounts  to  $200,000. 
A  few  cents  per  box  saved  out  of  packers' 
profits,  added  to  a  few  cents  per  box 
saved  out  of  sellers'  profits,  amounts  to 
several  millions  of  dollars  annually. 

Newspaper  advertising  has  been  the 
greatest  single  factor  in  bringing  about 
increased  consumption  of  our  oranges 
and  lemons.  From  the  experience  gained 
through  an  initial  expenditure  of  |10,000 
in  the  first  year  of  advertising  in  Iowa, 
and  materially  increased  expenditures 
each  succeeding  year,  with  an  appropria- 
tion of  $100,000  for  an  advertising  cam- 
paign that  covers  nearly  the  entire 
United  States  and  Canada  the  present 
season,  the  exchange  is  now  in  a  position 
to  testify  as  to  the  complete  success  of 
its  advertising  methods.  Three  thousand 
newspapers  scattered  broadcast  through- 
out the  land  are  advertising  regularly 
the  superior  merit  of  California  citrus 
fruits  and  of  California  Fruit  Growers* 
Exchange  citrus  fruits  in  particular.  Such 
extensive  publicity  can  only  be  obtained 
by  the  expenditure  of  a  very  large  sum, 
but  $100,000  means  only  four-fifths  of  a 
cent  per  box  to  exchange  growers  on  this 
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year's  shipments.  As  our  crops  incresBe, 
it  will  be  necessary  to  extend  this  ad- 
vertising in  various  other  ways  at  greater 
cost,  but  with  increasing  shipments  in  the 
exchange  this  is  entirely  practicable  at 
only  slight  expense  to  any  grower.  We 
feel  confident  in  predicting  that  there  is 
no  danger  of  overproduction  of  good  fruit 
if  the  growers  unite  in  the  advertising, 
distribution,  and  sale  of  their  oranges 
and  lemons  after  they  have  grown  them. 

In  obtaining  packing  supplies,  the  sav- 
ings that  have  been  made  through  the 
operations  of  the  Fruit  Growers'  Supply 
Company,  which  is  owned  by  exchange 
growers,  are  something  over  a  half  mil- 
lion dollars  per  year,  as  compared  with 
condition^  that  formerly  prevailed.  The 
supply  company  is  now  giving  its  atten- 
tion to  the  purchase  of  fertilizers  and 
other  orchard  supplies,  with  a  probable 
ultimate  saving  in  sight  which  will  equal 
or  exceed  what  has  already  been  done 
with  reference  to  packing  house  supplies. 

It  might  be  of  interest  to  know  that  in 
six  seasons  the  exchange  sold  for  its 
growers  38,962,008  boxes  of  oranges  and 
lemons,  for  which  it  received  $69,873,137.46 
net  cash  f.  o.  b.  California,  or  an  average 
of  $1.79  per  box  for  every  box  handled, 
with  a  loss  of  less  than  $6,000  for  failure 
to  collect  during  the  entire  period. 

The  contrast  is  clearly  drawn  between 
conditions  in  1892  when  disaster  resulted 
from  Individual  action  in  marketing  a 
crop  of  only  4,000  cars,  and  fair  prices 
this  season,  through  co-operative  market- 
ing of  60  per  cent  of  a  crop  of  50,000  cars 
of  citrus  fruits. 

A  summary  of  the  benefits  realized  to 
the  citrus  fruit  industry  through  organ- 
ized co-operation  is  about  as  follows: 

1.  The  cost  of  packing,  as  compared 
with  1892,  has  been  reduced  to  all  grow- 
ers more  than  10  cents  per  box;  a  saving 
of  $2,000,000  annually  on  the  present  out- 
put. 

2.  The  cost  of  selling  has  been  reduced 
more  than  five  cents  per  box  in  the  same 
period;  a  saving  annually  of  more  than 
$1,000,000. 

3.  The  orange  freight  rate  has  been  re- 
duced seven  cents  per  box;   a  saving  on 


the  present  output  of  more  than  $1,200,000 
annually. 

4.  The  lemon  freight  rate  has  been  re- 
duced 21  cents  per  box;  a  saving  on  the 
present  output  of  more  than  $500,000  an- 
nually. 

5.  Through  reduction  of  refrigeration 
cost,  the  growers  will  finally  save  $500,000 
annually  by  the  recent  decision  of  the 
Interstate  Commerce  Commission. 

6.  The  cost  of  orchard  supplies,  par- 
ticularly fertilizers,  is  being  materially  re- 
duced through  the  operations  of  the  Grow- 
ers' Supply  Company,  with  ultimate  sav- 
ings of  $500,000  in  sight. 

7.  Through  extended  advertising,  the 
consumption  of  citrus  fruits  has  been  in- 
creased to  keep  pace  with  production, 
thus  avoiding  disastrous  results  in  years 
of  large  crops,  insuring  to  the  grower  a 
fair  price  for  his  product,  while  the  con- 
sumer is  obtaining  his  oranges  and  lemons 
cheaper  than  ever  before. 

The  conclusions  to  be  drawn  as  .to  fu- 
ture action  are  self-evident  The  growers 
must  be  alive  to  their  own  interests  at  all 
times.  They  must  absolutely  control  their 
own  business  and  stand  unitedly  together 
in  these  great  problems,  such  as  adver- 
tising, distribution,  and  marketing,  as 
well  as  in  many  other  ways.  Various  in- 
terests are  opposed  to  their  success,  and 
are  present  with  plausible  arguments,  all 
based  on  the  perfectly  natural  desire  for 
private  gain  on  the  part  of  those  who 
make  them.  With  a  falling  off  of  mem- 
bership in  the  exchange,  disaster  to  the 
industry  would  be  invited,  while,  on  the 
other  hand,  with  a  constantly  increasing 
percentage  of  the  crop  to  handle,  it  will 
be  possible  for  the  exchange  to  confident- 
ly plan  for  successful  future  operations 
with  the  maximum  of  benefit  to  the  in- 
dustry and  to  the  state,  as  well  as  show- 
ing to  the  world  what  can  be  done  by  a 
united  body  of  intelligent  producers 
through  persistent  organized  co-operative 
effort. 

Pomological  Points  —  While  the  chief 
activities  in  the  California  citrus  indus- 
try are  commercial,  as  indicated,  pomo- 
logical points  are  receiving  systematic 
attention.      The    types    of    orange    and 
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lemon  varietiee  which  best  suit  our 
growing  conditions  and  trade  require- 
ments are  quite  definitely  agreed  upon. 
All  the  varieties  which  are  being  largely 
planted  can  be  counted  upon  the  fingers 
of  one  hand.  Including  the  Navel  and 
Valencia  for  oranges,  and  the  Eureka  for 
a  lemon — Cleaving  two  more  fingers  to  be 
occupied  by  half  a  dozen  minor  varieties 
to  be  individually  or  locally  contended 
for.  It  is,  however,  quite  dear  that  there 
Is  a  great  chance  for  advantage  in  select- 
ing variations  superior  in  form,  quality, 
productivity,  etc.,  within  the  types,  thus 
securing  varieties  which  may  be  in  many 
ways  better  than  those  now  generally 
grown.  The  relative  desirability  of  dif- 
ferent stocks  is  also  being  observed  in 
plantations  made  for  the  purpose,  and  the 
choice  of  buds  is  included.  The  Cali- 
fornia Experiment  Station  at  its  branches 
in  Riverside  and  Whittier  and  in  general 
citrus  orchard  studies  has  several  experts 
constantly  at  work.  The  Bureau  of  Plant 
Industry  of  the  Department  of  Agricul- 
ture also  has  men  continually  employed 
in  California.  It  will  naturally  require 
several  years  to  reach  trustworthy  con- 
clusions in  these  lines. 

E.   J.   WiCKSON 

California  Fruit  Growers  Exchange. 
See  Marketing, 

Canada 

With  the  exception  of  Alaska,  Green- 
land, Newfoundland  and  the  two  Islands 
of  St.  Pierre  and  Mlquelon,  all  of  the 
northern  half  of  the  American  continent 
is  comprised  in  the  Dominion  of  Canada. 
The  area  in  square  miles  is  3,729,656. 

The  four  principal  surface  divisions 
are: 

1.  The  Appalachian  region,  forming 
the  extreme  southeastern  corner. 

2.  The  Laurentian  Plateau  or  pene- 
plain with  its  fringe  and  outliers  of  low- 
lands around  the  lakes  and  the  Hudson 
bay,  comprising  the  remainder  of  the 
eastern  half  of  Canada. 

3.  The  great  Central  Plain. 

4.  The  mountain  regions  of  the  West. 
Each  of  these  divisions  represents,  on 

the  whole,  a  dlfTerent  geological  forma- 


tion, and  has  its  own  peculiar  physical 
features. 

The  Appalachian  region  is  the  north- 
eastern extremity  of  a  system  of  moun- 
tains that  were  pushed  up  from  the 
southeast  against  the  Archaean  or  Lau- 
rentian area.  Nova  Scotia  is  a  part  of 
this  system,  and  is  one  of  the  fruit  grow- 
ing regions  of  Canada.  The  Laurentian 
Plateau  or  peneplain  is  a  slight  eleva- 
tion of  tableland  resting  on  hard  crysta- 
line  rocks  eveiywhere  scored  by  glaciers 
that  created  basins  In  which  the  water 
settled,  forming  lakes.  The  land  surface 
Is  sparsely  covered  with  soil  on  which 
grow  pine,  spruce  and  other  northern 
trees,  except  in  the  higher  altitudes, 
where  mosses  and  lichens  grow. 

South  of  the  Laurentian  Plateau  Is  a 
valley  of  lowlands  along  the  St.  Lawrence 
river.  This  is  the  great  fruit  growing 
region  of  Quebec,  while  the  strips  of  land 
that  skirt  the  Great  Lakes  system  are 
the  main  fruit  growing  regions  of  On- 
tario. 

The  most  important  fruit  regions  of 
Canada  are  thus  surrounded  In  whole  or 
in  part  by  bodies  of  water  that  modify 
the  temi>erature  and  protect  from  freez- 
ing, making  it  possible  to  grow  fruit  at 
a  greater  distance  north  than  it  would 
be  possible  without  the  lakes,  the  ocean 
or  other  bodies  of  water.  The  Atlantic 
ocean  and  the  Bay  of  Fundy  protect  parts 
of  Nova  Scotia.  The  Great  Lakes  protect 
part  of  Ontario  and  the  Pacific  ocean 
protects  the  western  portion  of  Canada. 

The  Central  Plain  is  of  vast  extent, 
reaching  from  the  Arctic  ocean  south  to 
the  Gulf  of  Mexico,  so  that  only  a  por- 
tion of  this  formation  lies  in  Canada. 
There  is  very  little  fruit  grown  in  this 
region  north  of  the  line  which  divides 
the  United  States  and  Canada,  and  prac- 
tically none  is  grown  for  commercial 
purposes. 

The  fourth  great  division  or  mountain 
belt  lies  west  of  the  mountains  which 
extend  from  Tlerre  del  Fuego  at  the  ex- 
tremity of  South  America  up  through  the 
United  States  and  Canada  and  to  the 
farthest  western  point  of  Alaska. 

Granville  Lowther 
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Tbe  Fmit  DItIsIods  of  Canada 

To  assist  in  estimating  the  marketable 
crop  the  fruit  districts  of  the  Dominion 
are  divided  as  follows: 

District  No.  1 — Counties  north  of  Lake 
Erie  and  Niagara  district. 

District  No.  2 — Counties  on  Lake  Huron 
and  inland  to  York  county. 

District  No.  3 — Counties  bordering  on 
Lake  Ontario  north  to  Sharbot  lake  and 
Georgian  bay. 

District  No.  4 — Ottawa  and  St.  Lawr- 
ence valleys  to  Lake  St.  Peter  and  South- 
western Quebec. 

District  No.  5 — New  Brunswick  with 
Northeastern  Quebec. 

District  No.  6 — Hants,  Kings,  Annapolis 
and  Digby  counties,  Nova  Scotia. 

District  No.  7 — ^Nova  Scotia  not  in- 
cluded in  District  6. 

District  No.  8 — Prince  Edward  island. 

District  No.  9 — Lower  mainland  and 
islands,  British  Columbia. 

District  No.  10— Inland  valleys,  British 
Columbia. 

Districts  Nos.  1,  9  and  10  ship  the  com- 
mercial crop  of  peaches  and  other  tender 
fruits. 

Districts  Nos.  1,  2,  3,  6,  9  and  10  grow 
plums,  pears  and  winter  varieties  of 
apples  for  long  distance  markets  and  ex- 
port. 

District  No.  4  ships  Wealthy,  Fameuse, 
Alexander  and  Mcintosh  Red  apples. 

Districts  Nos.  5  and  7  will  not  produce 
sufficient  winter  fruit  for  home  consump- 
tion. 

"F.,"  "L.."  "M.,"  and  "F.-C.."  which  ap- 
pear below,  are  abbreviations  of  "Fail- 
ure," "Light,"  "Medium"  and  "Full 
Crop,"  respectively,  as  used  by  our  cor- 
respondents in  their  monthly  crop  re- 
ports. A  combination  such  as  "M.-F.-C." 
means  that  about  an  equal  number  of 
correspondents  reported  "Medium"  and 
"Full  Crop." 

Those  who  would  get  full  value  from 
the  fruit  crop  reports,  would  do  well  to 
study  closely  the  nature  of  the  crop  in 
each  of  these  districts. 


District  No.  1 — Grows  a  large  quantity 
of  apples  of  good  size,  fine  color  and  ex- 
cellent quality.  Their  one  defect  is  that 
frequently  even  the  winter  varieties  ripen 
so  early  in  the  fall  that  they  deteriorate 
very  materially  before  the  cold  weather 
of  the  early  winter  sets  in  and,  therefore, 
unless  they  are  placed  in  cold  storage  as 
soon  as  they  are  matured  they  are  apt  to 
show  a  large  amount  of  waste  if  any 
attempt  is  made  to  keep  them  during  the 
winter  months.  The  apples,  therefore,  in 
this  district  must,  for  the  most  part  be 
regarded  as  fall  and  early  winter  vari- 
eties, unless  cold  storage  facilities  are 
provided  to  enable  the  holding  of  them 
for  winter  shipping  stock.  Consequently, 
if  it  should  appear  that  there  was  a 
large  crop  in  District  No.  1,  it  would  not 
materially  affect  the  quantity  of  winter 
shipping  apples,  but  would  be  counted  in 
with  the  fall  and  early  winter  apples  of 
the  other  districts.  To  this  we  might 
make  the  possible  exception  of  such  vari- 
eties as  the  Ben  Davis,  Stark  and  similar 
varieties  that  are  very  little  grown  in 
this  district. 

District  No.  2 — Growd  excellent  winter 
apples.  It  is  far  enough  north,  or  the 
elevation  above  the  sea  level  is  such,  that 
the  winter  varieties  like  the  Greening, 
Baldwin,  Spy  and  Russet,  ripen  just  as 
the  early  winter  sets  in;  consequently, 
these  varieties  may  be  picked  and  stored 
with  advantage,  as  winter  shipping  apples 
in  ordinary  storage. 

A  very  marked  peculiarity  of  the  dis- 
trict is  that  orchards,  though  numerous, 
are  small.  The  district  is  a  very  large 
one  and  apples  can  be  grown  to  perfec- 
tion in  any  part  of  it;  but  the  farmers 
are  engaged,  for  the  most  part,  in  mixed 
farming. 

At  three  or  four  points  selling  associa- 
tions have  been  formed,  and  wherever 
these  have  been  organized  apple  growing 
is  exceedingly  profitable. 

District  No.  3 — Grows  an  equally  good 
quality  of  winter  apples;  but  the  orchards 
are  larger  and  the  fruit  growers  are  tak- 
ing better  care  of  them.  Pruning,  spray- 
ing and  cultivating  are  common.  The 
varieties  planted  are  fewer  in  number  and 
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confined    almost    exclusively    to    winter 
apples. 

Another  significant  feature  that  must 
be  taken  into  account  in  future  apple  re- 
ports is  that  planting  is  being  done  quite 
freely  in  District  No.  3.  The  number  of 
young  trees  under  10  years  old  probably 
equals  the  present  plantings.  Conse- 
quently, each  succeeding  year  there  will 
be  a  large  addition  to  the  aggregate  of 
the  crop  coming  from  District  No.  3  as 
the  result  of  new  orchards  coming  into 
bearing.  There  will  be  a  tendency,  there- 
fore, to  underestimate  the  crop  from  this 
district  on  this  account. 

District  No.  4 — This  district  has  a  large 
quantity  of  apples  of  the  Fameuse  and 
Wealthy  type.  The  climate  is  too  severe 
for  the  standard  winter  varieties  grown 
in  Ontario.  The  varieties,  such  as  the 
Mcintosh  Red,  Wealthy,  Wolfe  River  and 
a  number  of  other  hardy  varieties,  are 
all  fall  and  early  winter  apples.  In  esti- 
mating the  apple  crop,  therefore,  consid- 
eration must  be  given  to  this  fact,  that 
a  large  crop  of  apples  in  District  No.  4 
will  materially  affect  the  market  only 
during  the  fall  and  early  winter  months, 
and  even  in  such  cases  the  apples  grown 
In  this  district  are  more  desirable  for 
dessert  purposes  than  for  cooking  pur- 
poses. They,  therefore,  occupy  a  special 
position  in  the  market. 

District  No.  5  has  comparatively  few 
trees.  The  quantity  of  fruit  raised  here 
is  not  enough  for  home  consumption,  so 
that  it  need  scarcely  be  taken  into  con- 
sideration in  an  estimate  of  the  crop  for 
commercial  purposes.  This  district  in- 
cludes New  Brunswick.  The  possibilities 
of  orcharding  in  the  St.  John  valley  are 
so  great  that  there  is  a  probability  in  the 
future  of  having  to  make  a  separate  divi- 
sion of  this  part  of  District  No.  5  to  se- 
cure greater  accuracy  in  the  estimate. 

District  No.  6  is  an  exceedingly  impor- 
tant one  in  apple  production.  It  includes 
the  four  counties  of  Hants,  Kings,  Anna- 
polis and  Digby  In  Nova  Scotia.  It  would 
be  quite  possible,  considering  the  high 
state  of  cultivation  in  which  a  large 
number  of  the  orchards  are  kept,  to  have 


a  surplus  of  500,000  or  600,000  barrels  for 
export 

It  will  be  readily  seen  that  this  is  a 
very  important  fruit  district  in  estimat- 
ing the  marketable  crop  for  any  particular 
year.  The  Gravenstein  forms  the  largest 
bulk  of  their  earliest  shipments.  This 
variety,  however,  is  being  less  planted, 
and  the  district  is  becoming  more  and 
more  confined  to  the  winter  shipping  va- 
rieties. The  Blenheim  Orange  type  ap- 
pears to  flourish  here  better  than  the 
varieties  so  successful  in  Districts  Nos.  1, 
2  and  3.  These  are  extremely  popular  in 
the  English  market,  and,  therefore,  are 
always  likely  to  be  in  good  demand. 

District  No.  7  embraces  the  rest  of  Nova 
Scotia  not  included  in  District  No.  6.  A 
few  isolated  and  protected  valleys,  par- 
ticularly in  the  counties  of  Lunenburg 
and  Digby,  are  demonstrating  their  capa- 
city for  growing  fruit  in  commercial  quan- 
tities; but  as  a  whole  it  may  be  said  that 
there  is  not  enough  winter  fruit  grown 
for  home  consumption,  nor  is  there  suffi- 
cient quantity  to  afFect  appreciably  any 
results  obtained  from  the  other  divisions. 

District  No.  8  includes  Prince  Edward 
island.  There  is  a  small  quantity  of 
early  fruit  grown  here  for  export,  which 
may  increase  somewhat  in  the  near  fu- 
ture, but  is  not  enough  at  present  to 
appreciably  aftect  the  market.  This  dis- 
trict still  imports  winter  fruit  for  home 
consumption. 

District  No.  9  includes  the  valley  of 
the  Eraser  from  Lytton  southward,  the 
lower  coast  line  and  the  Island  of  Van- 
couver in  British  Columbia.  This  is  a 
mild  and  moist  climate,  favorable  to  fruit 
growing,  which  is  carried  on  under  very 
different  conditions  from  those  prevailing 
in  District  No.  10. 

District  No.  10  includes  the  interior 
valleys  of  British  Columbia,  which  have 
a  comparatively  dry,  warm  climate.  Irri- 
gation is  required  in  many  of  these  val- 
leys, and  it  is,  therefore,  desirable  that 
they  should  be  grouped  together,  inas- 
much as,  though  they  differ  among  them- 
selves slightly,  yet,  for  commercial  pur- 
poses, the  fruit  is  similar. 
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Districts  Nos.  9  and  10  will  become  in 
the  near  future  much  more  important 
factors  in  estimating  the  total  crop  of  the 
Dominion. 

A.  C.  McNeill, 
Chief,  Fruit  Diylsion. 

J.  A.  RuDDIGK, 

Commissioner. 

Department    of    Agricalture,    Fruit    Division, 
Canada. 

Fruit  Groidng  in  Britisli  Columbia 

Fruit  growing  in  British  Columbia  is 
subject  to  most  of  the  conditions  that 
prevail  in  the  northwestern  part  of  the 
United  States.  It  is  farther  north  and, 
where  there  is  no  protection  from  the 
coast  breezes,  the  temperature  is  colder, 
and,  therefore,  in  the  unprotected  regions, 
fruits  cannot  be  successfully  grown  for 
commercial  purposes.  However,  there  are 
sections  where  the  very  finest  qualities 
of  winter  apples  may  be  grown  commer- 
cially, and  the  lands  in  these  districts  are 
destined  to  be  of  great  value.  We  quote 
the  following  from  W.  E.  Scott,  of  the 
Department  of  Agriculture,  Victoria,  B.  C: 

The  Province  may  be  roughly  divided 
for  horticultural  purposes  into  four  types 
or  sets  of  conditions,  which  are  briefly 
described. 

District  No.  1 — Southern  half  of  Van- 
couver island  and  adjacent  islands,  with 
a  rainfall  of  approximately  30  inches. 
This  district  is  very  well  adapted  for  all 
small  fruits,  and  is  par  excellence  a  pear 
country.  The  earlier  varieties  of  apples 
and  a  few  winter  kinds  do  very  well,  also 
the  preserving  varieties  of  cherries. 
Plums,  prunes  and  sweet  cherries  also 
yield  enormous  crops. 

District  No.  2 — Lower  mainland,  with  a 
rainfall  of  approximately  60  inches.  This 
is  essentially  a  district  suited  for  small 
fruits  and  dairying.  In  some  parts,  apples 
and  pears  do  well,  but  only  those  which 
are  least  susceptible  to  scab  should  be 
planted. 


District  No.  3 — ^The  interior  valleys  of 
the  Province,  where  irrigation  is  neces- 
sary. These  valleys  are  noted  for  the  ex- 
cellent quality  of  apples  which  they  grow. 
Peaches  are  also  grown  conunercially,  and 
are  successful  in  some  parts.  Pears  and 
other  fruits  do  well,  but  I  would  empha- 
size these  districts  particularly  for  apple 
growing. 

District  No.  4 — Interior  valleys  where 
irrigation  is  not  necessary.  Some  of  the 
valleys  in  the  interior  of  British  Columbia 
grow  an  excellent  quality  of  fruit  without 
irrigation,  though,  as  a  rule,  better  results 
can  be  obtained,  if  water  is  available 
when  required.  In  the  Kootenay  valley 
the  quality  of  the  fruit  is  excellent,  and 
it  is  also  noted  for  its  long-keeping 
quality. 

Leading  Commercial  Varieties  Grown  in 
British  Columbia 

Apples — ^Yellow  Transparent,  Duchess  of 
Oldenburg,  Wealthy,  Gravenstein,  Mcin- 
tosh Red,  Jonathan,  Spitzenburg,  Yellow 
Newtown  Pippin,  Northern  Spy,  Wagoner. 
Rome  Beauty,  Gk>lden,  King  of  Tompkins 
County. 

Pears — ^Bartlett,  Louise  Bonne  de  Jer- 
sey, Dr.  Jules  Guyot,  Beurre  Clairgeau, 
Beurre  d'Anjou,  Flemish  Beauty,  Beurre 
Hardy,  Winter  Nells. 

Crab  Apples — ^Transcendent,  Hyslop. 

Cherries — (Sweet)  Royal  Ann,  Bing, 
Lambert,  Winsdor;  (Preserving)  Olivette 
and  English  Morello. 

Plums — Peach  Plum,  Bradshaw,  Quack- 
enboss.  Grand  Duke,  Black  Diamond. 
Pond's  Seedling,  Yellow  Egg,  Italian 
Prune. 

Peaches — Triumph,  Alexandra,  Yellow 
St.  John,  Early  Crawford,  Elberta,  Belle 
of  Georgia. 

StrauDherries — ^Magoon,  Sharpless,  Pax- 
ton,  British  Queen,  Royal  Sovereign. 

Raspberries — Cuthbert. 
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Export  Fmlt  Paekages,  Ett^  In  British  Columbia 

Inside   Measurements. 


Apples 

Crab  Apples. . 


Pears... 
Peaohee. 


Plums. . . 
Prunes.. 
Amioots. 
Cnerries. 


Raspberries. . 

Strawberries . 

Loganberries. 

Currants 

Grapes 


Rhubarb 

Cantaloupes. . 

Tomatoes 

Cabbage 

Lettuce 


Size  of  Box,  etc.,  Inches 


10x11x20 

10  X  11  X  20  (ai^le) 


18)i  X  11  X  8H  (pear) 


18Mxllx8H.- 
18)^x11^x4... 

18)ixllJix4Ji. 

18JixllJix4j5. 

16^x15^x4^. 


15^x15^x4^ 
18^x0x2}^... 


2^  quart  carton  (24  to  1  crate) ; 

size  (ji  carton,  5)i  x  5)^  x  1. . 
4^  quart  carton  (24  to  1  crate) ; 

size  of  carton,  6J4  x  &}i  x  8. . 
2-6  quart  carton  (24  to  1  crate) 


6-quart  basket  (approximately 


20x15^x7^. 
12x11^x20)^ 
18^x11^x5. 
25x23x18.... 
28^x16x12.. 


Average 
Weight 

(Net) 


411b. 
501b. 

401b. 


45481b. 
17-21  lb. 


20-22  lb. 
20-25  lb. 
19-20  lb. 
8>f91b. 


141b. 

241b. 
161b. 


) 


401b 


231b 


Remarks 


The  half  apple  box  is  also  used  on 

the  Lower  Mainland. 
As  used  in  Upper  Country;  half 

pear  box  and  peach  box  (20  lb.) 

also  sometimes  used. 


4-basket  crate. 

Shipped  largely  in  peach  boxes. 

4  basket  orate. 

Sour  cherries  (4-basket  crate), 
equals  16-18  lb.  Sour  cherries 
(special  pack),  equals  24  lb. 

Size  of  crate,  16^  x  23}i  x  5^. 

Size  of  crate,  16^  x  23}i  x  6^. 

As  for  strawberries. 
Six  6-quart  baskets  reckoned  as 
100  lb.  by  the  Express  Co. 


Hortlovltiire  In  NoTa  Scotia 

The  horticultural  industry  of  Nova 
Scotia  is  generally  supposed  to  be  carried 
on  chiefly  in  a  small  section  of  the  west* 
em  part  of  the  Province.  While  it  is  true 
that  the  present  production  of  orchard 
fruits  Is  largely  confined  to  the  Annapolis, 
Comwallis  and  adjacent  valleys,  there  are 
many  other  parts  of  the  Province  where 
these  fruits  can  be  grown,  and  where 
small  fruits  and  market  garden  crops  can 
be  as  successfully  grown  as  in  the  so- 
called  orchard  district  The  nearness  of 
many  of  these  places  to  mining  towns  and 
manufacturing  centers  gives  them  the 
advantage  of  a  local  market  where  fresh 
garden  products  find  a  ready  sale  at  good 
prices.  In  such  localities  intensive  meth- 
ods on  small  areas  often  bring  surpris- 
ingly large  profits.  Strawberries  and  bush 
fruits,  asparagus,   beans,  celery,  lettuce. 


rhubarb,  peas,  tomatoes,  roots  and  early 
potatoes  are  some  of  the  crops  which 
have  been  found  profitable  in  this  kind 
of  farming.  It  is  probable  that  a  history 
of  horticulture  written  for  the  Province 
a  quarter  of  a  century  or  more  hence  will 
have  to  include  a  large  reference  to  this 
industry  in  these  other  counties.  But,  in 
the  meantime,  fruit  growing  is  developed 
to  such  a  greater  extent  in  the  Annapolis 
valley  that  these  articles,  more  especially 
insofar  as  they  are  historical,  apply 
largely  to  this  part  of  the  Province.  If, 
however,  the  same  principles  which  have 
made  fruit  growing  in  Kings  and  ad- 
Joining  counties  successful  were  applied 
in  the  other  counties  of  the  Province,  the 
industry  would  become  much  more  ex- 
tensive than  at  present  The  following 
articles  are  accordingly  commended  to  all 
citizens  of  Nova  Scotia,   whether  living 
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within    or    without    the    Annapolis    and 
nearby  valleys. 

For  the  last  30  years  the  production  of 
fruit  from  the  orchards  of  Nova  Scotia 
has  been  steadily  increasing.  The  yearly 
income  from  the  sale  of  fruit  exported 
now  amounts  to  about  $1,500,000.  Con- 
sidering the  number  and  extent  of  the 
young  orchards  Just  coming  Into  bearing, 
there  seems  every  reason  to  believe  that 
the  future  rate  of  increase  will  be  still 
more  rapid,  and  that  the  annual  returns 
for  the  years  immediately  succeeding 
1910  will  probably  exceed  $2,000,000.  The 
business  of  fruit  growing  in  Nova  Scotia 
offers  an  opportunity  for  the  investment 
of  capital  as  safe  as  that  aftorded  by  any 
business  in  the  Province. 

The  best  fruit  growers  are  constantly 
trying  to  understand  and  to  reduce  to 
practice  the  principles  of  horticultural 
science.  With  these  men  annual  cultiva- 
tion of  orchard  lands  is  the  rule.  Cover 
crops  are  grown.  Stable  manure,  com- 
mercial fertilizers,  or  both,  are  yearly 
applied.  Fruit  trees  are  so  pruned  as  to 
admit  the  air  and  sunlight  to  the  growing 
fruit,  to  remove  weak  and  dying  or  in- 
terfering branches  and  to  encourage  and 
maintain  a  healthy,  continuous  growth  of 
the  tree.  Three  or  more  sprayings  with 
a  poisoned  fungicide  are  given  each  year 
to  control  insect  pests  and  fungous  dis- 
eases. Formerly  Bordeaux  mixture  was 
the  only  fungicide  used,  but  lately  the 
lime-sulphur  wash  has  been  tried  by  some 
of  the  best  orchardists  with  apparently 
good  results.  This  mixture  was  first 
brought  into  use  in  orchards  to  combat 
the  San  Jose  scale.  It  was  soon  found, 
however,  that,  besides  being  an  insecti- 
cide, it  had  an  Important  fungicidal 
value  and,  though  the  dreaded  scale  has 
not  yet  made  its  appearance  in  Nova 
Scotia,  the  lime-sulphur  wash  is  being 
used  both  as  a  dormant  and  a  summer 
spray. 

It  is  important  to  notice  that  in  start- 
ing an  orchard  the  returns  are  far  more 
remote  than  in  other  lines  of  farming. 
Under  the  ordinary  method  of  treatment, 
an  apple  orchard  gives  little,  if  any,  in- 
come during  the  first  10  years.    There  is. 


however,  an  annually  accruing  value  in 
the  growth  of  the  trees,  which  more  than 
ofTsets  the  expenses  incurred  in  their 
care.  Almost  all  the  bearing  orchards 
in  the  fruit  district  today  were  grown 
while  the  owners  were  engaged  in  other 
kinds  of  farming.  But  when  the  profits 
of  orcharding  became  apparent,  this 
branch  of  agricultural  industry  took  first 
place.  While  other  lines  of  farming  are 
now  secondary  to  orcharding  in  the  fruit 
district,  they  are  nevertheless  of  consid- 
erable importance  in  providing  a  source 
of  income  until  the  young  orchard  comes 
into  bearing,  paying  exi>enses  during 
years  of  poor  crops  or  low  prices,  or  pro- 
viding a  means  for  using  the  product  of 
natural  hay  lands,  and  thus  supplying 
manure  for  the  orchard.  The  raising  of 
small  fruits,  market  gardening,  dairying, 
beef  or  poultry  raising,  or  other  branches 
of  agriculture  to  which  the  farm  may  be 
best  suited,  provides  an  excellent  side 
line  to  orcharding. 

In  years  of  ordinarily  good  crops  of 
fruit,  about  seven-eighths  of  the  mar^ 
ketable  apples  produced  in  Nova  Scotia 
find  a  sale  in  foreign  countries.  The  chief 
market  is  in  Great  Britain,  although 
there  is  now  a  growing  trade  with  New- 
foundland, the  West  Indies,  and  South 
Africa.  Our  proximity  to  the  British 
market  and  the  comparative  cheapness  of 
water  transportation  give  Nova  Scotian 
growers  an  advantage  over  their  compet- 
itors. The  varieties  of  apples  generally 
grown  in  England  are  found  to  succeed 
well  here,  and  our  growers  aim  to  secure 
such  varieties  as  are  popular  with  the 
British  consumer. 

The  fruit  industry,  however,  has  now 
reached  a  stage  in  which  the  proper  vari- 
eties of  trees  to  plant,  the  proper  care  of 
the  growing  trees,  and  the  handling  of 
the  fruit  are  fairly  well  understood.  The 
next  step  in  the  natural  development  of 
the  industry  is  now  being  taken  In  the 
formation  of  co-operative  associations  of 
fruit  growers  for  the  marketing  of  fruit. 
The  proper  marketing  is  as  important  as 
the  growing  of  fruit.  Without  organiza- 
tion the  producers  are  at  the  mercy  of 
the  transportation  companies  and  of  deal- 
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era  at  home  and  abroad,  who  are  gener- 
ally understood  to  be  combined  <and  well 
organized.  The  result  Is  that  the  amount 
received  by  the  producer  of  the  fruit  Is 
often  less  than  half  the  amount  paid  by 
tlie  consumer.  To  secure  their  share  of 
tiie  return  from  the  Industry,  the  pro- 
ducers must  be  as  well  organized  as  are 
the  men  with  whom  they  deal.  Ten  co- 
operative associations  have  already  been 
formed  In  the  frult-produclng  district  of 
Kova  Scotia,  and  the  organization  of 
these  into  one  central  association  has 
now  been  effected. 

The  following  articles  from  successful 
horticulturists  give  some  Idea  of  the 
profit  derived  from  orcharding  and  gar- 
dening In  Nova  Scotia.  They  also,  to  an 
extent,  describe  the  methods  by  which 
these  results  have  been  obtained.  While 
not  by  any  means  exhaustive  In  their 
treatment  of  the  subject,  they  touch  upon 
all  the  operations  of  importance  in  con- 
nection with  fruit  growing,  and  will  be 
found  Instructive,  suggestive  and  most 
encouraging. 

P.  J.  Shaw, 

(Annnal   Report   Secretary   of   Agriculture,    N. 
S..  1910.) 

Export  Figures  from  1880  to  1910 

1880-1885  23,920 

1885-1890 83,249 

1890-1896  118.552 

1895-1900  259.200 

1900-1905  330,406 

1905-1910  482.298 

The  prices  have  ranged  at  from  $2  to 
$2.25  per  barrel. 

Fifty  Per  Cent  Increase 

From  the  above  figures  we  observe  that 
the  average  export  of  the  last  five  years 
has  been  over  20  times  that  of  the  same 
period  25  years  ago.  Also  that,  though 
the  Increase  for  the  first  10  years  of  our 
export  business  was  greater  than  the  last 
10  years,  yet  the  increase  for  the  last 
three  five-year  periods  has  been  approxi- 
mately even,  and  shows  the  export  of 
each  period  to  be  about  50  per  cent  more 
than  the  previous  one.  Four  periods  out 
of  the  six  show  approximately  this  In- 
crease. 

It  is  estimated  by  the  railway  authori- 
ties that  during  the  last  few  years  quite 
150,000  barrels  per  year  have  been  con- 
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sumed  in  the  Province,  which  should  be 
added  to  the  above  482,298  to  show  our 
actual  production  during  the  last  five 
years.  There  is  little  doubt  that  the 
quantity  used  in  our  Province  during  the 
last  15  years  has  increased  in  equal  pro- 
portion to  our  export. 

Ralph  S.  Eaton, 

KentYllIe.  N.  S. 

(In  Annual  Report  of  Secretary  of  Agriculture, 
N.  8.,  for  1910.) 

FRUITS  OF  ONTARIO 

When  the  first  fruit  trees  were  planted 
in  Ontario,  probably  about  150  years  ago, 
the  settlers  had  no  reliable  information 
to  guide  them  in  selecting  varieties  or 
in  caring  for  the  trees  after  they  were 
planted.  But  the  experience  of  these 
early  settlers  was  taken  advantage  of  by 
their  descendants  who,  with  the  addi- 
tional knowledge  possessed,  were  able  to 
make  some  progress,  although  scattered 
as  they  were  in  those  early  times  with- 
out good  means  of  Intercourse.  The  dis- 
semination of  information  from  one  to 
another  and  to  the  new  settlers  who  were 
coming  in  was  slow  until  the  railways 
were  built  Then  fruit  growing  became 
much  more  general,  as  trees  could  be 
easily  transported  from  one  part  of  the 
Province  to  another.  In  1859  a  few  en- 
thusiastic horticulturists  organized  the 
Ontario  Fruit  Growers'  Association.  Meet- 
ings were  held  in  different  parts  of  the 
Province,  and  the  people  were  urged  to 
plant  more  fruit.  This  organization  has, 
for  the  past  47  years,  by  its  meetings, 
annual  reports,  the  Canadian  Horticul- 
turist, and  in  many  other  ways,  done  very 
much  to  bring  about  the  present  develop- 
ment in  the  fruit  industry  of  Ontario. 
Realizing  that  more  definite  information 
was  needed  to  guide  fruit  growers  in  the 
planting  of  varieties  and  the  culture  of 
fruits,  the  association  in  1893  urged  upon 
the  government  the  importance  of  estab- 
lishing fruit  experiment  stations  through- 
out the  Province.  The  idea  received  the 
approval  of  the  government,  and  in  1894 
four  stations  were  established,  this  num- 
ber being  Increased  to  13  in  the  course  of 
a  few  years.  To  these  were  sent  many 
varieties  of  fruits,  which  were  tested  and 
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reported  upon  each  year  by  those  In 
charge  of  the  stations.  As  these  experi- 
menters were  all  practical  fruit  growers, 
and  in  most  cases  had  made  a  specialty 
of  some  kind  of  fruit,  much  valuable  In- 
formation regarding  varieties  and  their 
culture  was  accumulated  by  the  depart- 
ment of  agriculture. 


Tree  Fruits 

Among  what  are  commonly  cdassri .  i 
the   tree   fruits   are   the    apple,    cbsr 
peach,  pear,  plum  and  quince. 

The  importance  of  the  fralt  inter-^. 
may  be  fairly  Judged  by  the  f oUowiai;  t.  i 
ures  for  Ontario  from  the  Dominion  ir.  * 
SUB  of  1901: 


NotBeering 

Beering 

Total  Tkees 

Boahels 

Vehie 

Aerea 

0|)ita:^&. 

Apple  Trees 

P«Mh  Trees 

Peer  Trees 

Plum  Trees 

Cherry  Trees 

1.9SQ.W3 
470,772 
280,175 
686.628 
237,792 

7.551.636 
811.725 
564,798 
909.091 
446.556 

9,541,619 
1.282.497 

844.973 
1.685,719 

684.348 

18.631.264 
539.482 
487.759 
337.106 
132,177 

13,407,815 

539,482] 

366,8191 
> 
252.831 

297.398] 

238.013 
38.002 

634.  :V: 
11. +•  • 

Total 

3,665,850 

10.373.806 

14.039.156 

15,127,790 

4,863.345 

266.015 

45.»i 

There  has  been  a  marked  increase  in 
the  number  of  acres  planted  since  the 
1901  census  was  taken,  the  total  number 
of  apple  trees,  according  to  the  last  re- 
port of  the  Ontario  Bureau  of  Industries, 
being   10,201,766. 

THE  APPLE 

From  the  Ottawa  river,  which  bounds 
the  Province  on  the  east,  to  the  Great 
Lakes  on  the  west,  a  distance  of  about 
500  miles,  and  from  the  St  Lawrence 
river  and  Great  Lakes  on  the  south  to 
latitude  45  degrees,  and  even  46  degrees, 
on  the  north,  a  distance  of  about  280 
miles,  there  are  many  flourishing  com- 
mercial apple  orchards.  These  produce 
annually  an  average  crop  of  about  35,000,- 
000  bushels  of  fruit.  But  apple  growing 
is  not  confined  even  to  this  area,  for 
scattered  here  and  there  over  the  newer 
parts  of  Ontario  almost  up  to  the  Mani- 
toba boundary  are  trees  which  are  bear- 
ing good  apples  and  supplying  the  settler 
with  fruit  for  home  consumption. 

Owing  to  the  material  difference  in  cli- 
matic conditions  between  the  extreme 
southern  and  the  northern  parts  of  the 
Province,  some  varieties  of  apples  are 
more  adapted  to  certain  sections  than 
others,  not  only  on  account  of  their  vary- 


ing degrees  of  hardiness,  but  becao.^ 
some  kinds  produce  better  fruit  in  ^' 
tain  sections  than  in  others.  Furtkr 
more,  as  apples  grown  in  the  souther 
parts  of  the  Province  do  not  keep  as  vt 
as  those  grown  in  the  northern  sectiMr 
the  fruit  matures  earlier,  and  hence  doef 
not  come  into  keen  competition  wiUi 
perhaps,  the  same  varieties  from  oi^-- 
sources.  Bach  part  of  the  ProTisce 
therefore,  where  apples  are  gixiwn  tsz 
produce  fruit  which  has  a  fair  chance  c! 
commanding  the  highest  price  on  ttt 
market.  As  these  climatic  conditions 
cannot  be  changed,  it  behooves  fni' 
growers  in  the  southwestern  peninsula  'j:. 
make  a  specialty  of  growing  fruit  for  th^ 
early  markets,  for  there  is  no  other  sec- 
tion which  can  compete  so  favorable  it 
the  production  and  sale  of  early  apples- 
especially  for  the  rapidly  growing  markr. 
in  the  Northwest. 

Tarleties  Recommended 

Cfeneral  Lists — After  testing  a  Uif:! 
number  of  varieties  of  fruit  at  the  T&n^ 
ous  fruit  stations,  the  board  of  contro- 
has  decided  upon  the  following  as  tb« 
most  desirable  for  general  planting. 

District  Lists— The  district  lists  giv«fl 
by  the  various  experimenters  show  vayi- 
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etles  especially  adapted  to  the  sections 
represented  by  their  stations. 

The  term  Commercial  is  intended  to  in- 
clude the  varieties  most  desirable  for 
market  purposes,  and  the  term  Domestic 
those  most  desirable  for  home  uses,  either 
cooking  or  dessert. 

These  lists  are  given,  as  far  as  possible, 
in  the  order  of  ripening. 

It  is  realized  that  there  are  many  vari- 
eties not  included  in  these  lists  which 
may  do  well  under  special  conditions,  yet 
which  are  generally  not  considered  as 
desirable  as  those  mentioned. 

General  List  of  the  Most  Yaluable  Ymri- 

eties  for  Market  Approved  by  the 

Board  of  Control 

Summer 

AsTBACHAir — ^Adapted  to  all  sections  ex- 
cept the  extreme  north. 

Duchess — ^Adapted  to  all  sections. 

FaU 

Gbavenstein — Adapted  to  all  sections 
except  the  St.  Lawrence  river  and  other 
northerly  portions  of  the  Province. 

Wealthy  —  Particularly  valuable  for 
northern  sections. 

AuEXANDEB  —  Especially  for  northern 
districts. 

McIntosh — ^Adapted  especially  to  the 
St.  Lawrence  river  district,  but  can  be 
grown  over  a  much  wider  area. 

Fameuse — ^Adapted  especially  to  the  St. 
Lawrence  river  district,  but  succeeds  well 
over  a  much  wider  area. 

Blenheim — ^Adapted  to  all  sections  ex- 
cept the  St.  Lawrence  river  district  and 
northerly  portions  of  the  Province. 

Winter 

King — Adapted  only  to  the  best  apple 
sections,  and  succeeds  best  when  top 
grafted  on  hardy  stocks. 

HuBBABDSTON  —  Adapted  to  the  best 
apple  sections. 

Greening — ^Adapted  to  the  best  apple 
sections. 

Baldwin — Succeeds  best  on  clay  land, 
and  is  adapted  to  the  best  apple  districts. 

Spy — Adapted  to  the  best  apple  dis- 
tricts, but  can  be  grown  with  success 
farther  north  by  top-grafting  on  hardy 


stocks.  This  is  also  a  good  method  of 
bringing  it  into  early  bearing. 

Ontabio— An  early  and  abundant  bear- 
er, but  short-lived.  Recommended  as  a 
filler  among  long-lived  trees.  Adapted  to 
same  districts  as  Northern  Spy,  which  it 
somewhat  resembles. 

Stabk — ^Adapted  to  best  apple  districts. 

Tarietles  Espeelally  Adapted  to  Home  Use 

Summer 

Tbanspabent — ^Adapted  to  all  sections. 

Pbihatb — ^Adapted  to  best  apple  sec- 
tions. 

Sweet  Bouoh  —  Adapted  to  best  apple 
sections. 

Duchess — ^Adapted  to  all  sections. 

FaU 

Chenango — ^Adapted  to  best  apple  sec- 
tions. 

Gbavenstein — Adapted  to  best  apple 
sections. 

Wealthy — ^Especially  adapted  to  north* 
em  sections. 

MgIntosh — ^Especially  adapted  to  north- 
em  sections. 

Fameuse — Especially  adapted  to  north- 
em  sections. 

Blenheim — ^Adapted  to  best  apple  sec- 
tions. 

Winter 

King — ^Adapted  to  best  apple  sections. 
Should  be  top-grafted. 

Wageneb — ^Adapted  to  best  apple  sec- 
tions. 

SwATZiB — ^Adapted  to  all  sections  ex- 
cept most  northerly. 

Greening — Adapted  to  best  lipple  dis- 
tricts. 

ToLMAN — Adapted  to  best  apple  dis- 
tricts. 

Spy — Adapted  to  best  apple  districts, 
but  will  succeed  farther  north  if  top- 
grafted. 

Mann — Adapted  to  best  apple  districts, 
but  will  succeed  farther  north  if  top- 
grafted. 

Hardy  Tarietles  Recommended  for  Sec- 
tions  North  of  Latftnde  46  Degrees 

Summer 

Yellow  Transparent,  CharlamofT. 
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Fall  and  Winter 
Ihicliess,  Wealthy,  Hibernal,  Longfield, 
Fatten,  Whitney,  Hyslop,  Scott  Winter. 

Crabs  Snitable  for  the  Whole  of  the 

ProTlnce 

WHiTitor — ^A  large  crab  of  high  qual- 
ity, suitable  for  planting  in  the  extreme 
north  where  other  apples  will  not  suc- 
ceed.   May  be  used  for  dessert  or  cooking. 

BfABTHA — ^An  early  crab  of  fair  quality. 

TBAN8CEI7DENT — ^Yellowlsh  crab,  season 
early  autumn. 

Hyslop — Dark,  rich  red  crab,  of  late 
season,  quality  only  fair. 

District  Lists  Recommended  by  the 
Experimenters 

Niagara  District 

Linus  Woolvebton 
Grimsby,  Ont. 

CoMMEBCLAx  —  Astrachan,  Gravenstein, 
Duchess,  Alexander,  Blenheim,  Cranberry 
Pippin,  Hubbardston,  King,  Greening, 
Baldwin,  Spy. 

DoMESTio — ^Barly  Harvest,  Gravenstein, 
Sweet  Bough,  Chenango,  Duchess,  Shia- 
wassee, Fall  Pippin,  Fameuse,  Swayzle, 
Wagoner,  Yellow  Bellflower,  Spitzenburg, 
Tolman. 

Bay  of  Quinte  District 

W.  H.  Dempsbt 
Trenton,  Ont. 

CoHMEBGiAL  —  Duchoss,  Gravenstein, 
Trenton,  Alexander,  Wealthy,  Fameuse, 
Mcintosh,  King,  Greening,  Baldwin,  On- 
tario, Seek-no-Further,  Spy,  Tolman,  Ben 
Davis,  Stark. 

DoMESTio  —  BenonI,  Primate,  Graven- 
stein, Fameuse,  Mcintosh,  Grimes,  Green- 
ing, Ontario,  Spy,  Tolman,  Swayzle. 

Burlington  District 

A.  W.  Peabt 
Burlington,   Ont. 
Commercial  —   Astrachan,      Duchess, 
Wealthy,  Rlbston,  Blenheim,  King,  Green- 
ing, Baldwin  Spy. 

Domestic  —  Astrachan,  Sweet  Bough, 
Gravenstein,  Wagoner,  Seek-no-Further, 
Golden  Russet. 

LaHie  Simcoe  District 

G.  C.  Caston 

Oraighurstf  Ont. 
Commercial — ^Duchess,    Peerless,    Alex- 
ander, Wolf  River,  Blenheim,  Pewaukee, 


Stark,  and  the  following  if  top-worked 
on  hardy  stocks:  Greening,  King,  On- 
tario, Baldwin,   Spy. 

DoMESTio — ^Astrachan,  Primate,  St.  Law- 
rence, Fameuse,  Mcintosh,  King,  Spy. 

Lake  Huron  District 

A.  E.  Sherrington 

Walkerton,  Ont. 

Commercial  —  Astrachan,  Duchess, 
Wealthy,  Fameuse,  Mcintosh,  Blenheim, 
Greening,  Baldwin,  Spy,  Gk>lden  Russet, 
Ben  Davis. 

Dombstio  —  Transparent,  Astrachan, 
Duchess,  Mcintosh,  Grimes,  Blenheim, 
King,  Spy,  Golden  Russet. 

St  Lawrence  District 

Harold  Jones 
Maitland,  Ont. 
Commercial — ^Duchess,  Alexander,  Wolf 
River,  Scarlet  Pippin,  Fameuse,  Mcintosh, 
Baxter,  Milwaukee,  Gtolden  Russet. 

Domestic  —  Transparent,  Brockville, 
Beauty,  Scarlet  Pippin,  Fameuse,  Mcin- 
tosh, Blue  Pearmain,  Golden  Russet,  Yel- 
low Bellflower. 

Algona  District 

Charles  Young 
Richard*a  Landing,  Ont. 
Commercial  and  Domestic — ^Astrachan, 
Transparent,  Duchess,  Charlamofl,  Gideon, 
Longfield,  Wealthy,   Scott  Winter. 

THE  PEAB 

The  pear  succeeds  all  over  the  best  ap- 
ple districts  of  Ontario,  but  few  good 
hardy  varieties  have  yet  been  found, 
hence  the  commercial  culture  of  the  pear 
does  not  extend  as  far  north  as  the  apple. 
The  principal  pear  orchards  are  found  in 
Southern  Ontario.  There  are  many  good 
orchards,  however,  along  Lake  Ontario 
as  far  east  as  the  Bay  of  Quinte  and  north 
to  the  Georgian  Bay. 

In  Eastern  Ontario,  only  a  few  kinds 
succeed,  and  these  are  not  planted  on  a 
commercial  scale.  These  hardy  varieties 
are  grown  to  a  limited  extent  for  home 
use  as  far  north  as  latitude  45  degrees 
and  some  of  the  Russian  pears,  though 
inferior  in  quality  and  very  subject  to 
blight,  may  be  grown  still  further  north. 

The  pear  stands  distant  shipment  well 
If  picked  at  the  right  time,  and  properly 
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packed  and  handled  In  transit,  and  hence 
larger  quantities  are  being  sent  to  distant 
markets  every  year,  and  as  a  rule  good 
prices  are  obtained  for  the  fruit. 

Tarieties  Becommended 
General  List  Approved  by  the  Board  of 

Control 

CoMMEBOiAL — Giffard,    Clapp,    Bartlett, 

Boussock,  Flemish  (hardy,  subject  to 
spot),  Howell,  Louise,  Duchess,  Bosc, 
Clalrgeau,  Anjou,  Kieffer. 

Domestic  —  Summer  Doyenne,  Glffard, 
Bartlett,  Flemish  (for  the  north),  Sheld- 
on, Seckel,  Bosc,  AnJou,  Lawrence,  Jose- 
phine, Winter  Nells. 

District  Lists  Becommended  by  the 

Experimenters 

Niagara  Dlstriet 

LliaJS  WOOLVEBTON 

Orimahyt  Ont. 

CoMMSBOiAL — Chambers,  Wilder,  Oif- 
fard,  Clapp,  Bartlett,  Hardy,  Bosc,  How- 
ell, Louise,  Duchess,  Pitmaston,  Clalr- 
geau, Anjou,  Easter  Beurre. 

DoMssTio  —  Doyenne,  Manning,  Glf- 
fard, Boussock,  Rostlezer,  Marguerite, 
Sheldon,  Seckel,  Triumph,  Ritson,  Louise, 
Hardy,  Diel,  Anjou,  Lawrence. 

Burlington  District 

A.  W.  Pbabt 
Burlington,  Ont. 
Ck>MMXBOiAL — ^Wilder,    Clapp,    Bartlett, 
Boussock,  Louise,  Duchess   (dwarf),  An- 
jou, Kieffer,  Winter  Nells,  Easter  Beurre. 
Domestic  —  Wilder,   Bartlett,   Louise, 
Anjou,  Winter  Nells. 

Bay  of  Qnlnte  District 

W.  H.  Dehpset 

Trenton,  Ont. 
CoMMEBCiAL   Ain>  DOMESTIC  —  Glffard, 
Tyson,   Clapp,    Boussock,    Hardy,   White 
Doyenne,     Dempsey,     Bosc,     Clalrgeau, 
Ck>odale,  Lawrence,  Josephine. 

St  Lawrence  District 

Habold  Jones 

Maitland,  Ont. 
Domestic — Clapp,  Flemish,  Ritson. 

THE  PLUM 

The  plum  has  a  wider  range  oyer  the 
Province  of  Ontario  than  the  pear  or 
peach,  this  fruit  being  a  native  of  the 


Province  and  found  as  far  north  as  Mani- 
toba. 

There  are  three  large  groups  into 
which  the  plums  may  be  divided  here, 
namely,  the  European,  Japanese,  and 
American.  In  the  European  or  domestica 
group  are  included  most  of  the  varieties 
which  are  grown  in  Ontario  commercial- 
ly. These  plums  are  not  as  hardy  as  the 
natives,  hence  their  profitable  culture  is 
limited  to  almost  exactly  the  same  dis- 
tricts as  the  i>ear,  the  commercial  or- 
chards being  mostly  found  in  Southern 
Ontario,  the  (Georgian  Bay  District,  and 
along  Lake  Ontario  west  of  the  Bay  of 
Quinte.  A  few  of  the  hardiest  produce 
crops  occasionally  in  Eastern  Ontario  and 
up  to  about  latitude  46  degrees  in  Cen- 
tral Ontario,  but  they  are  too  uncertain 
to  be  grown  for  profit 

The  Japanese  plums  are  grown  over 
practically  the  same  area  as  the  Euro- 
pean, but  the  fruit  buds  average  a  little 
more  tender. 

In  the  American  group  are  included 
the  Americana  and  Nigra  plums,  the 
former  being  derived  from  a  hardy 
United  States  species  and  the  latter 
from  the  native  Canadian  plum.  The 
varieties  of  this  group  are  quite  hardy 
and  can  be  grown  commercially  where 
the  European  and  Japanese  plums  will 
not  succeed,  and  while  not  so  good  in 
quality  as  the  others,  good  prices  are  at 
present  obtained  for  what  are  produced. 

Plums  are  not  being  so  extensively 
planted  at  present  as  other  large  fruits, 
since  during  recent  years  the  markets 
have  several  times  been  glutted,  result- 
ing in  low  prices.  The  demand  for  plums 
is,  however,  always  large,  and  the  excel- 
lent market  which  is  opening  up  in  the 
Northwest  will  probably  in  the  future  pre- 
vent, in  a  great  measure,  this  over-sup- 
ply. 

The  cultural  directions  for  the  apple 
will  apply  in  most  particulars  to  the 
plum,  which  will  succeed  on  almost  all 
kinds  of  well  drained  soils,  although  it 
does  best  on  the  heavier  clay  loams. 
Trees  one  or  two  years  of  age  should  be 
planted  about  eighteen  feet  apart  each 
way,    the    soil    having   been    thoroughly 
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prepared  beforehand.  The  trees  should 
be  severely  headed  back  when  planted, 
and  future  pruning  will  consist  in  form- 
ing a  well  shaped  open  head.  As  some 
varieties  make  exceptionally  strong 
growth  it  is  a  good  practice  when  the 
trees  are  young  to  prune  the  young 
growth  back  about  one-half  each  spring 
to  avoid  splitting.  When  the  trees  begin 
to  bear  little  pruning  is  necessary,  as 
they  usually  bear  so  heavily  that  the 
trees  do  not  make  much  growth  annual- 
ly. 

Orchards  should  be  kept  thoroughly 
cultivated,  and  cover  crops  are  recom- 
mended as  for  the  apple,  cherry,  peach 
and  pear.  The  fruit  should  be  picked 
when  it  is  well  colored  but  still  firm. 

Yarfettes  Recommended 

General  List  Approved  by  the  Board  of 

Control 

COMMEBCIAL   AND    DOMESTIC — 

Amebigan — ^These  are  extremely  hardy 
and  are  desirable  where  the  European 
and  Japanese  varieties  cannot  be  grown: 
Aitken,  Cheney,  Bixby,  Mankato,  Wolf, 
Hawkeye,  Stoddard. 

European — ^Bradshaw,  Imperial  Gage, 
Gueii,  Shipper  Pride,  Lombard  (liable  to 
overbear,  requires  thinning),  Quacken- 
boss.  Yellow  Egg,  Grand  Duke,  Coe,  Reine 
Claude  (one  of  the  best  for  canning). 

Japanese — ^These  are  apparently  quite 
as  hardy  as  the  European  varieties:  Red 
June,  Abundance,  Burbank,  Chabot,  Sat- 
suma  (red  fleshed,  desirable  for  canning). 

District  Lists  Recommended  by  the 
Experimenters 

Lake  Enron  District 

A.  E.  Sherbington 
Walkerton,  Ont. 
Commebcial  and  Domestic — ^Red  June, 
Ogon,  Burbank,  Bradshaw,  Imperial  Gage, 
Gueii,  Shipper  Pride,  Victoria,  Quacken- 
boss.  Yellow  Egg,  Monarch,  Grand  Duke, 
Satsuma. 

Georgian  Bay  District 

John  MrrcHELL 
Olarkshurg 

COMMSBCIAL    AND    DOMESTIC — Red    JUUC, 

Burbank,  Washington,  Bra,dshaw,  Imper- 
ial Gage,  Quackenboss,  Arch  Duke,  Dia- 


mond,  Monarch,   Yellow   Egg.     Ck>e,  Si* 
suma,  Reine  Claude. 

Bnrlington  District 

A.  W.  Peabt 

BurUngton,  Ont. 

COMMEBCIAIi — 

European — ^Bradshaw,  Imperial  Gae? 
Lombard,  Yellow  Egg,  Glass,  Rene 
Claude. 

Japanese — ^Red  June,  Abundance,  Bit 
bank,  Chabot,  Satsuma. 

Domestic — ^Abundance,  Saunders,  Br^- 
Shaw,  Imperial  Gage,  Smith  Orleans,  Jjoz. 
bard.  Yellow  Egg,  Satsuma,  Reine  ClaadT 

Niagan  District 

Linus  Woolvebton 
Orimshyf  Ont. 
Commercial — ^Red  June,  Burbank,  Brsc 
Shaw,   Chabot,   Gueii,   Coe,    Quackenboss 
Satsuma,  Reine  Claude. 

Domestic  —  Abundance,  Washington 
Yellow  Egg,  Shropshire,  Quacken  bos? 
Satsuma,  Reine  Claude. 

St  Lawrence  District 

Habold  Jones 

Maitland,  Ont. 
Domestic — 

Note — The  European  and  Japaneif 
varieties  are  only  recommended  for  ihf 
home  garden  in  the  8t.  Lawrence  Di$ 
trict,  as  they  have  not  proved.  entirtV? 
hardy  nor  very  productive. 

American — ^Milton,  Whitaker,  Hammer 

European — Gueii,  Lombard,  Shipper 
Pride,  Glass. 

Japanese — Red  June,  Burbank. 

THE  GRAPE 

There  is  no  more  popular  fruit  than 
the  grape,  and,  owing  to  the  rapid  in- 
crease in  population  during  recent  yeais, 
the  demand  for  grapes  is  constantly  grow- 
ing. For  this  reason  the  planting  o' 
grapes,  which  was  in  a  large  measurt 
suspended  for  a  few  years.  Is  steadily  ^' 
creasing,  many  vineyards  now  being  es- 
tablished annually. 

The  grape  requires  a  comparatirelv 
dry  hot  season  for  the  development  ot 
good  flavor  and  the  perfect  ripening  of 
the  fruit,  and  as  most  of  the  cultivated 
varieties  will  not  stand  very  low  temper- 
atures  unless   protected,   the   grape  soc 
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ceeds  best  in  the  most  southern  parts  of 
the  Province,  the  commercial  yineyards 
being  confined  almost  entirely  to  the 
Niagara  peninsula*  and  to  the  district 
bordering  Lake  Brie.  The  grape  can, 
however,  be  grown  successfully  over  a 
much  wider  area  than  this,  and  where 
the  summer  temperature  is  fairly  high 
and  spring  and  early  autumn  frosts  are 
rare,  large  quantities  of  grapes  are  grown 
for  home  consumption.  Hence  the  early 
varieties  of  this  fruit  may  be  ripened 
pretty  generally  over  the  Province  as 
far  north  as  latitude  45  degrees  and  prob- 
ably further. 

Yarletles  Recommended 

General  List  Approved  by  the  Board  of 

Control 

COMMXRCIAL     AND.    DOMESTIC — 

Black — ^Moore,  Campbell,  Worden,  Con- 
cord, Wilder. 

Red — ^Deflaware,  Lindley,  Agawam,  Ver- 
gennes. 

Whtte — Niagara,  Diamond. 

Fob    Northern    Sections — 

Black — Champion,  Moore,  Campbell, 
Worden,  Wilder. 

nA — ^Moyer,  Brighton,  Delaware,  Lind- 
ley. 

White — ^Winchell,  Diamond. 

District  Lists  Becommended  by  the 
Experimenters 

Wentworth  District 
M.  Pettit 

WinofKi,  Ont. 
Commercial — 

Black — Champion,  Campbell,  Worden, 
Concord. 

Red — ^Delaware,  Lindley,  Agawam,  Ver- 
gennes,  Catawaba. 

White — ^Niagara,  Diamond. 

Niagara  District 

LlNT7S  WoOLVEBTON 

Cfrimahy,  Ont. 
Domestic — ^Moyer,    Campbell,    Worden, 
Delaware,  Lindley,  Brighton,  Wilder,  Aga- 
wam, Requa. 

BUSH  FRUITS 

In  Bush  Fruits  are  included  the  Black- 
berry,   Currant,    Qooseberry,    and    Rasp- 


berry. These  fruits,  while  not  being  of 
quite  so  much  importance  from  a  com- 
mercial standpoint  as  the  tree  fruits,  are 
grown  and  consumed  in  very  large  quan- 
tities in  Ontario,  and  as  they  are  used 
in  many  ways  by  housekeepers  there  will 
always  be  a  demand  for  them.  They  can 
be  grown  between  the  tree  fruits  to  ad- 
vantage while  the  latter  are  young  and 
hence  ^often  augment  the  revenue  of  the 
fruit  grower  materially  before  the  tree 
fruits  come  into  full  bearing. 

Some  idea  of  the  large  quantities  of 
bush  fruits  which  are  grown  will  be  ob- 
tained from  the  Dominion  census  statis- 
tics for  1901,  where  it  is  stated  that  there 
were  at  that  time  8,116  acres  devoted  to 
small  fruits  in  Ontario,  on  which  were 
produced  about  16,000,000  quarts  valued 
at  $811,000.00.  The  strawberry  is  includ- 
ed in  the  above  estimate.  The  present 
area  devoted  to  small  fruits  is  estimated 
at  10,000  acres. 

THE  BLACKBEBBT 

The  blackberry  is  not  grown  so  large- 
ly in  Ontario  as  it  might  be.  It  is  one  of 
the  most  profitable  fruits  to  grow  where 
it  succeeds  well,  but  as  the  crop  is  rather 
uncertain  except  in  Southern  Ontario  and 
in  localities  farther  north  where  it  is 
protected  by  a  deep  snow  fall,  its  range 
of  successful  culture  is  somewhat  limit- 
ed. Where  there  is  not  danger  of  winter 
killing,  a  well  drained  clay  loam  is  prob- 
ably the  best  for  the  blackberry,  as  it  is 
cooler  and  more  retentive  of  moisture 
than  lighter  soils.  The  blackberry  must 
have  plenty  of  soil  moisture  when  the 
fruit  is  ripening,  otherwise  but  little  of 
the  crop  will  develop.  Further  north, 
where  hardiness  is  of  greater  considera- 
tion than  conservation  of  moisture,  the 
poorer  and  warmer  soils  are  preferred, 
as  the  blackberry  on  these  soils  does  not 
make  as  rampant  a  growth  and  hence 
ripens  its  wood  better. 

Yarletles  Becommended 

General  List  Approved  by  the  Board  of 

Control 

Agawam,  Snyder,  Eldorado,  and  for 
southern  sections,  Kittatinny. 
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District  Lists  Becommended  by  tiie 

Ezperimenten 

BuTlingrton  District 

A.  W.  Peabt 

Burlington,  Ont, 
Commercial     and     Domestic — Snyder, 
Briton,  Triumph,  Agawam,  Taylor. 

Lake  Simcoe  District 

Q.  C.  Caston 
Craighurst,  Ont. 
Commercial    and    Domestic — Agawam, 
Eldorado. 

THE  CUBRANT 

The  currant  is  a  very  hardy  fruit  and 
for  this  reason  can  be  grown  with  suc- 
cess all  over  the  Province  of  Ontario,  and 
as  fair  results  are  obtained  without  high 
culture,  almost  everyone  who  has  a  gard- 
en grows  currants.  Like  all  other  fruits, 
however,  the  currant  becomes  most  profit- 
able when  it  is  given  good  care. 

The  currant  is  a  moisture  loving  fruit, 
hence  for  profit  it  should  be  planted  in 
a  cool,  moist,  but  well  drained  soil.  It 
also  requires  rich  soil,  hence  as  a  rule 
the  best  is  a  good  clay  loam  which  is  re- 
tentive of  moisture  and  cooler  than  sandy 
loam.  The  soil  should  be  thoroughly  pre- 
pared for  currants  before  planting.  One 
year  old  plants  from  cuttings  if  strong 
will  give  good  satisfaction,  although  two 
year  old  plants  are  not  too  old.  They 
should  be  planted  in  rows  about  six  feet 
apart,  and  from  four  to  five  feet  apart  in 
the  rows,  the  wide  distance  being  more 
satisfactory  for  the  strong  growing  vari- 
eties and  especially  black  currants.  Fall 
planting  is  best  for  currants,  as  the  buds 
start  very  early  in  the  spring  and  should 
these  develop  before  they  can  be  planted, 
their  future  growth  will  be  checked. 
They  can,  however,  be  planted  in  the 
spring  with  success.  The  plants  should 
be  set  a  little  deeper  than  they  were  in 
the  nursery,  and  the  soil  well  pressed 
against  the  roots.  Thorough  cultivation 
should  follow  to  promote  as  much  growth 
as  possible,  but  it  should  be  shallow,  as 
the  currant  roots  are  near  the  surface. 
The  following  spring  the  currants  will 
need  some  pruning  to  give  them  a  shape- 
ly open  head,  the  bush  when  well  shaped 
having  from  five  to  seven  main  branches 


well  distributed  to  avoid  crowding.  The 
fruit  of  red  currants  is  formed  from 
spurs  on  wood  two  years  old,  while  the 
fruit  of  black  currants  is  borne  on  wood 
of  the  previous  year.  Currants  should  be 
pruned  annually  to  get  the  best  results. 

Tarieties  Becommended 

General  List  Approved  by  the  Board  of 

Control 

Black — ^Black  Victoria,  Champion,  Lee, 
Naples,  Saunders. 

Red — Cherry,  Fay,  Pomona,  Red  Cross, 
Victoria,  Wilder. 

White — White  Grape. 

District  Lists  Becommended  by  the 
Experimenters 

Burlington  District 

A.  W.  Peabt 
Burlington,  Ont, 

COMMEBGIAL — 

Black — Lee,  Naples,  Saunders. 
Red — Cherry,  Fay,  North  Star,  Prince 
Albert,  Victoria,  Wilder. 
White — ^White  Grape. 

Lake  Hnron  District 

A.  E.  Shebbington 

Walkerton,  Ont.  • 

Black — Champion,  Naples,  Saunders. 
Red — Pomona,  Red  Cross. 

THE  GOOSEBEBBY 

The  gooseberry  and  the  currant  are  the 
two  hardiest  bush  fruits  which  are  cul- 
tivated, and  the  gooseberry,  like  the  cur- 
rant, succeeds  in  all  parts  of  the  Province, 
although  the  hardy  gooseberries  are  con- 
fined to  the  varieties  derived  from  the 
native  species  and  to  crosses  between 
the  native  and  the  European.  The  Euro- 
pean varieties  are  only  grown  success- 
fully in  favored  locations  as  in  most 
places  they  are  very  subject  to  mildew. 

The  gooseberry,  like  the  currant,  re- 
quires a  cool,  moist,  though  well  drained 
soil  to  give  the  best  results,  and  suffers 
more  than  almost  any  other  fruit  in  a 
dry  time.  These  cool,  moist  conditions 
are  best  obtained  as  a  rule  by  planting  in 
a  well  drained  friable  clay  loam.  The 
soil  should  be  thoroughly  prepared,  as 
although  the  gooseberry  will  give  a  fine 
crop  of  fruit,  even  if  not  well  cared  for, 
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the  siEe  will  be  small.  (Gooseberries  may 
be  planted  with  success  either  in  spring 
or  fall,  but  fall  planting  is  preferable,  as 
growth  begins  early  and  plants  usually 
receive  a  severe  check  if  planted  in  the 
spring. 

Tarietles  Becommended 
funeral  List  ApproTed  by  the  Board  of 

Control 
Pearl,  Downing,  Red  Jacket     White- 
smith is  one  of  the  best  English  varieties, 
but  is  almost  valueless  on  some  soils  and 
in  some  localities  owing  to  mildew. 

THE  BASPBEKBT 

Next  to  the  strawberry,  the  raspberry 
is  the  most  popular  bush  fruit  grown  in 
Ontario,  and  as  it  follows  the  former 
in  season  the  consumer  is  well  supplied 
with  these  two  fruits  most  of  the  sum- 
mer. The  raspberry  being  a  native  of 
Ontario,  is  hardy  in  almost  all  parts  of 
the  Province,  hence  it  is  cultivated  over 
a  very  wide  area. 

Like  the  other  bush  fruits,  the  rasp- 
berry does  best  when  grown  in  a  cool, 
moist,  but  well  drained  soil.  While  this 
soil  should  be  of  good  quality,  if  it  is 
very  rich  in  nitrogen  the  growth  may  be 
too  rank  and  in  some  localities  the  canes 
on  this  account  are  more  liable  to  winter 
injury.  The  best  success  is  usually  ob- 
tained with  a  good  clay  loam,  although 
the  raspberry  will  do  fairly  well  in  most 
kinds  of  soil.  The  preparation  of  the  land 
should  be  the  same  as  for  other  bush 
fruits. 

Tarietles  Beeommended 
General  List  Approved  by  the  Board  of 

Control 

Black — Hilbom,  Older,  Gregg,  Smith 
Giant 

PuBFLE — Ck>lumbian,  Shaffer. 

Red — ^Marlboro,  Herbert,  Cuthbert. 

WnrTB — Golden  Queen. 

District  Lists  Beeommended  by  the 

Experimenters 

Lake  Enron  Bistrlet 

A.  E.  Shebbinoton 
Walkerton,  Ont 

Ck>HMXBOIAL  AND  DOMESTIC — 

Black — Hilbom,  Conrath,  Older. 


Purple — Columbian,  Shaffer. 
Red — ^Marlboro,  Herbert,  Cuthbert. 

THE  STBAWBEBBT 

The  strawberry  is  the  most  popular 
fruit  cultivated  in  Ontario.  This  is  doubt- 
less due  in  part  to  the  intrinsic  value  of 
the  strawberry  itself,  which  is  one  of  the 
most  delicious  of  fruits,  but  it  is  believed 
that  the  popularity  of  the  strawberry 
comes  largely  from  the  fact  that  it  can  be 
grown  by  almost  every  one,  as,  unlike 
most  fruits,  very  little  land  is  required 
to  produce  sufficient  for  home  consump- 
tion. 

Strawberries  can  be  grown  in  all  parts 
of  Ontario  where  the  soil  is  suitable, 
hence  large  quantities  are  produced  and 
consumed  annually,  and  owing  to  the  dif- 
ference in  the  time  of  ripening  between 
the  southern  and  northern  parts  of  the 
Province,  the  season  is  lengthened  very 
much,  and  furthermore,  the  strawberries 
of  one  district  do  not  come  in  such  close 
competition  with  those  from  another  as 
they  would  do  if  all  ripened  at  the  same 
time. 

Strawberries  will  succeed  on  almost 
any  rich  well  drained  soil,  but  the  larg- 
est crops  are,  it  is  believed,  produced  on 
a  friable  clay  loam  which  is  retentive  of 
moisture.  It  is  important,  however,  to 
avoid  planting  strawberries  where  water 
is  likely  to  lie  at  any  time,  as  surface 
water  is  very  injurious  to  strawberries, 
and  if  water  freezes  over  strawberries  in 
winter  they  are  almost  sure  to  be  killed. 

Tarietles  Becommended 

CoMifEBciAL — Splendid  (Perfect),  Bed- 
erwood  (P.),  Warfleld  (Imperfect),  not 
suited  to  light,  sandy  soil,  Greenville 
(Imp.),  Williams  (P.),  Saunders  (P.), 
Sample  (Imp.),  Irene  (Imp.),  Buster 
(Imp.). 

Domestic — ^Van  Deman  (P.),  Splendid 
(P.),  Excelsior  (P.),  Dunlap  (P.),  Ruby 
(P.),  Bubach  (Imp.),  Irene  (Imp.),  Belt 
(P.),  Lovett   (P.). 

Note — In  selecting  varieties  for  plant- 
ingi  perfect-flowered  varieties  should  be 
included  to  fertilize  those  having  imper- 
fect flowers. 

Nelsok  Monteith, 
Minister  of  Aicricolture. 


714 


ENCYCLOPEDIA  OF  PRACTICAL  HORTICULTURE 


Canada  Field  Pea  as  a  Coveb  Crop  in 
THE  RoGiTS  RrvEB  Valley.  See  Cover 
Crops  under  Apple. 

Canadian  Fbuit  Masks  Act.  See 
Laws. 

CancDeberry 

The  candleberiy  Is  called  also  bayberry, 
candleberry  myrtle,  tallow  tree  and  wax 
myrtle  (Myrica  cerifera).  The  nuts  are 
called  candle  nuts  and,  when  put  into  hot 
water,  furnish  a  greenish  colored  sub- 
stance waxy  and  oily,  which,  being  refined, 
is  made  into  candles.  It  grows  in  the 
wet  soils  of  North  America,  near  the  sea- 
shore. The  berries  intended  for  making 
candles  are  gathered  late  in  autumn.  An- 
other plant  belonging  to  the  same  genus, 
grows  in  Scotland,  a  small  shrub  growing 
a  little  like  the  myrtle  or  willow,  of  a 
fragrant  odor  and  a  bitter  taste,  and  yield- 
ing an  essential  oil  by  distillation.  It 
was  formerly  used  in  the  north  of  Europe 
instead  of  hops  and  in  some  places  is 
still  so  used.  In  Sweden  and  Wales  it 
is  used  in  dyeing  and  produces  a  yellow- 
ish color. 

Qbanville  Lowtheb 

Canning  and  Preserving  Fruit 
in  the  Home 

The  common  fruits,  because  of  their 
low  nutritive  value,  are  not,  as  a  rule, 
estimated  at  their  real  worth  as  food. 
Fruit  has  great  dietetic  value  and  should 
be  used  generously  and  wisely,  both  fresh 
and  cooked.  Fruits  supply  a  variety  of 
flavors,  sugar,  acids,  and  a  necessary 
waste  or  bulky  material  for  aiding  in  in- 
testinal movement.  They  are  generally 
rich  in  potash  and  soda  salts  and  other 
minerals.  Most  fresh  fruits  are  cooling 
and  refreshing.  The  vegetable  acids  have 
a  solvent  power  on  the  nutrients  and  are 
an  aid  to  digestion  when  not  taken  in 
excess. 

Fruit  and  fruit  Juices  keep  the  blood 
in  a  healthy  condition  when  the  supply 
of  fresh  meat,  fish,  and  vegetables  is  lim- 
ited and  salt  or  smoked  meats  constitute 
the  chief  elements  of  diet.  Fresh  fruit  is 
generally  more  appetizing  and  refreshing 
than  cooked.    For  this  reason  it  is  often 


eaten  in  too  large  quantities,  and  fre- 
quently when  underripe  or  overripe;  bvt 
when  of  good  quality  and  eaten  in  moder- 
ate quantities  it  promotes  healthy  intes- 
tinal action  and  rarely  hurts  anyone. 

If  eaten  immoderately,  uncooked  fruit 
is  apt  to  induce  intestinal  disturbances. 
If  eaten  unripe,  it  often  causes  stomach 
and  intestinal  irritation;  overripe,  it  has 
a  tendency  to  ferment  in  the  alimentary 
canal.  Cooking  changes  the  character  and 
flavor  of  fruit,  and  while  the  product  is 
not  so  cooling  and  refreshing  as  in  the 
raw  state,  it  can,  as  a  rule,  be  eaten  with 
less  danger  of  causing  stomach  or  intes- 
tinal trouble.  If  sugar  be  added  to  the 
cooked  fruit,  the  nutritive  value  will  be 
increased.  A  large  quantity  of  sugar 
spoils  the  flavor  of  the  fruit  and  is  likely 
to  make  it  less  easily  digested. 

Nowhere  is  there  greater  need  of  a  gen- 
erous supply  of  fruit  than  on  the  farm, 
where  the  diet  is  apt  to  be  restricted  in 
variety  because  of  the  distance  from  mar- 
kets. Every  farmer  should  raise  a  gen- 
erous supply  of  the  kinds  of  fruit  that 
can  be  grown  in  his  locality.  Wives  and 
daughters  on  the  farms  should  find  pleas- 
ure in  serving  these  fruits  in  the  most 
healthful  and  tempting  form.  There  are 
a  large  number  of  simple,  dainty  desserts 
that  can  be  prepared  with  fruit  and  with- 
out much  labor.  Such  desserts  should 
leave  the  pie  as  an  occasional  luxury  in- 
stead of  allowing  it  to  be  considered  a 
daily  necessity. 

In  the  season  when  each  kind  of  fruit 
is  plentiful  and  at  its  best  a  generous 
supply  should  be  canned  for  the  season 
when  both  fruit  and  fresh  vegetables  are 
scarce.  A  great  deal  of  the  fruit  should 
be  canned  with  little  or  no  sugar,  that 
it  may  be  as  nearly  as  possible  in  the 
condition  of  fresh  fruit  This  is  the  best 
condition  for  cooking  purposes.  A  sup- 
ply of  glass  jars  does  cost  something,  but 
that  item  of  expense  should  be  charged 
to  future  years  as,  with  proper  care,  the 
breaking  of  a  jar  need  be  a  rare  occur- 
rence. If  there  be  an  abundance  of 
grapes  and  small,  juicy  fruits,  plenty  of 
Juice  should  be  canned  or  bottled  for  re- 
freshing drinks  throughout  the  year.    Re- 


CANNING  AND  PRESERVING  FRUIT  IN  THE   HOME 


715 


member  that  the  fruit  and  juice  are  not 
luxuries,  but  an  addition  to  the  dietary 
that  will  mean  better  health  for  the 
members  of  the  family  and  greater  econ- 
omy in  the  cost  of  the  table. 

Fresh  and  PreserTed  FmJt  for  the 

Market 

If  the  supply  of  fruit  is  greater  than 
the  family  needs,  it  may  be  made  a 
source  of  income  by  sending  the  fresh 
fruit  to  the  market,  if  there  is  one  near 
enough,  or  by  preserving,  canning,  and 
making  jelly  for  sale.  To  make  such  an 
enterprise  a  success  the  fruit  and  work 
must  be  first  class.  There  is  magic  in 
the  word  "Home-made,"  when  the  pro- 
duct appeals  to  the  eye  and  the  palate; 
but  many  careless  and  incompetent  peo- 
ple have  found  to  their  sorrow  that  this 
word  has  not  magic  enough  to  float  in- 
ferior goods  on  the  market.  As  a  rule 
large  canning  and  preserving  establish- 
ments are  clean  and  have  the  best  appli- 
ances, and  they  employ  chemists  and 
skilled  labor.  The  home  product  must  be 
very  good  to  compete  with  the  attractive 
goods  that  are  sent  out  from  such  estab- 
lishments. Yet  for  first  class  home  made 
products  there  is  a  market  in  all  large 
cities.  All  first  class  grocers  have  cus- 
tomers who  purchase  such  goods. 

To  secure  a  market,  get  the  names  of 
several  first  class  grocers  in  some  of  the 
large  towns.  Write  to  them  asking  if 
they  would  be  willing  to  try  a  sample  of 
your  goods.  If  the  answer  is  favorable, 
send  samples  of  the  articles  you  wish  to 
sell.  In  the  box  with  the  fruit  inclose  a 
list  of  the  articles  sent  and  the  price. 
Write  your  name  and  address  clearly. 
Mail  a  note  and  a  duplicate  list  at  the 
time  you  send  the  box.  Fixing  the  price 
of  the  goods  is  important.  Make  it  high 
enough  to  cover  all  expenses  and  give  you 
a  fair  return  for  your  labor.  The  expenses 
will  be  the  fruit,  sugar,  fuel,  jars,  glasses, 
boxes,  packing  material,  wear  and  tear  of 
utensils,  etc.,  transportation  and  commis- 
sion. The  commission  will  probably  be 
20  per  cent  of  the  selling  price.  It  may 
be  that  a  merchant  will  find  your  prices 
are  too  high  or  too  low  for  his  trade,  or 
he  may  wish  to  purchase  the  goods  out- 


right. In  any  case  it  is  essential  that 
you  estimate  the  full  cost  of  the  product 
and  the  value  that  you  place  on  your 
labor.  Tou  will  then  be  in  a  position  to 
decide  if  the  prices  offered  will  compen- 
sate you  for  the  labor  and  expense.  Do 
not  be  tempted  for  the  sake  of  a  little 
money  to  deprive  your  family  of  the  fruit 
necessary  to  health  and  pleasure. 

Packing  and  Shipping 

Each  jar  or  jelly  glass  must  be  wrapped 
in  several  thicknesses  of  soft  paper 
(newspapers  will  answer).  Make  pads  of 
excelsior  or  hay  by  spreading  a  thick 
layer  between  the  folds  of  newspapers. 
Line  the  bottom  and  sides  of  the  box  with 
these  pads.  Pack  the  fruit  in  the  padded 
box.  Fill  all  the  spaces  between  the  jars 
with  the  packing  material.  If  the  box  Is 
deep  and  a  second  layer  of  fruit  is  to  go 
in,  put  thick  pasteboard  or  thin  boards 
over  the  first  layer  and  set  the  wrapped 
jars  on  this.  Fill  all  the  spaces  and  cover 
the  top  with  the  packing  material.  Nail 
on  the  cover  and  mark  clearly:  GLASS. 
THIS  SIDE  UP. 

The  great  secret  in  packing  is  to  fill 
every  particle  of  space  so  that  nothing 
can  move. 

Principles  of  Canning  and  Preserring 

In  the  preservation  of  foods  by  canning, 
preserving,  etc.,  the  most  essential  things 
in  the  processes  are  the  sterilization  of 
the  food  and  all  the  utensils  and  the  seal- 
ing of  the  sterilized  food  to  exclude  all 
germs. 

Bacteria,  Yeasts  and  Fermentation 

Over  100  years  ago  Francois  Appert 
was  the  first  to  make  practical  applica- 
tion of  the  method  of  preserving  food  by 
putting  it  in  cans  ,or  bottles,  which  he 
hermetically  sealed.  He  then  put  the  full 
bottles  or  cans  in  water  and  boiled  them 
for  more  or  less  time,  depending  upon 
the  kinds  of  food. 

In  Appert's  time  and,  indeed,  until  re- 
cent years,  it  was  generally  thought  that 
the  oxygen  of  the  air  caused  the  decom- 
position of  food.  Appert's  theory  was  that 
the  things  essential  to  the  preservation 
of  food  in  this  manner  were  the  exclusion 
of  air  and  the  application  of  gentle  heat, 
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as  in  the  water  bath,  which  caused  a 
fusion  of  the  principal  constituents  and 
ferments  in  such  a  manner  that  the 
power  of  the  ferments  was  destroyed. 

The  InTestigations  of  scientists,  partic- 
ularly of  Pasteur,  have  shown  that  it  is 
not  the  oxygen  of  the  air  which  causes 
fermentation  and  putrefaction,  but  bac- 
teria and  other  microscopic  organisms. 

Appert's  theory  as  to  the  cause  of  the 
spoiling  of  food  was  incorrect,  but  his 
method  of  preserving  it  by  sealing  and 
cooking  was  correct,  and  the  world  owes 
him  a  debt  of  gratitude. 

In  their  investigations  scientists  have 
found  that  if  food  is  perfectly  sterilized 
and  the  opening  of  the  Jar  or  bottle 
plugged  with  sterilized  cotton,  food  will 
not  ferment,  for  the  bacteria  and  yeasts 
to  which  such  changes  are  due  cannot 
pass  through  the  cotton.  This  method 
cannot  be  conveniently  followed  with 
large  Jars. 

Bacteria  and  yeasts  exist  in  the  air,  in 
the  soil,  and  on  all  vegetable  and  animal 
substances,  and  even  in  the  living  body, 
but  although  of  such  universal  occur- 
rence, the  true  knowledge  of  their  nature 
and  economic  importance  has  only  been 
gained  during  the  last  40  years. 

There  are  a  great  many  kinds  of  these 
micro-organisms.  Some  do  great  harm, 
but  it  is  thought  that  the  greater  part  of 
them  are  beneficial  rather  than  injurious. 

Bacteria  are  one-celled  and  so  small 
they  can  only  be  seen  by  aid  of  a  micro- 
scope. The  process  of  reproduction  is 
simple  and  rapid.  The  bacterium  becomes 
constricted,  divides,  and  finally  there  are 
two  cells  instead  of  one.  Under  favorable 
conditions  each  cell  divides,  and  so  rapid 
is  the  work  that  it  has  been  estimated 
that  one  bacterium  may  give  rise,  within 
24  hours  to  17,000,000  of  similar  organ- 
isms. The  favorable  conditions  for  growth 
are  moisture,  warmth  and  proper  food. 
Yeasts,  which  are  also  one-celled  organ- 
isms, grow  less  rapidly.  A  bud  develops, 
breaks  off,  and  forms  a  new  yeast  plant. 
Some  yeasts  and  some  kinds  of  bacteria 
produces  spores.  Spores,  like  the  dried 
seeds  of  plants,  may  retain  their  vitality 


for  a  long  time,  even  when  exjiosed  to 
conditions  which  kill  the  parent  organ- 
ism. 

Yeasts  and  nearly  all  bacteria  require 
oxygen,  but  there  are  species  of  the  latter 
that  seem  to  grow  equally  well  without 
it,  so  that  the  exclusion  of  air,  which,  of 
course,  contains  oxygen,  is  not  always  a 
protection,  if  one  of  the  anaerobic  bac- 
teria, as  the  kinds  are  called  which  do 
not  require  oxygen,  is  sealed  in  the  can. 

Spoiling  of  food  is  caused  by  the  de- 
velopment of  bacteria  or  yeasts. 

Certain  chemical  changes  are  produced 
as  shown  by  gases,  odors  and  fiavors. 

Bacteria  grow  luxuriantly  in  foods  con- 
taining a  good  deal  of  nitrogenous  mate- 
rial, if  warmth  and  moisture  are  present 
Among  foods  rich  in  nitrogenous  sub- 
stances are  all  kinds  of  meat,  fish,  eggs, 
peas,  beans,  lentils,  milk,  etc.  These 
foods  are  difllcult  to  preserve  on  account 
of  the  omnipresent  bacteria.  This  is  seen 
in  warm,  muggy  weather,  when  fresh 
meat,  fish,  soups,  milk,  etc.,  spoil  quickly. 
Bacteria  do  not  develop  in  substances 
containing  a  large  percentage  of  sugar, 
but  they  grow  rapidly  in  a  suitable  wet 
substance  which  contains  a  small  per- 
centage of  sugar.  Yeasts  grow  very  read- 
ily in  dilute  solutions  containing  sugars 
in  addition  to  some  nitrogenous  and  min- 
eral matters.  Fruits  are  usually  slightly 
acid  and  in  general  do  not  support  bac- 
terial growth,  and  so  it  comes  about  that 
canned  fruits  are  more  commonly  fer- 
mented by  yeasts  than  by  bacteria. 

Some  vegetable  foods  have  so  much 
acid  and  so  little  nitrogenous  substance 
that  very  few  bacteria  or  yeasts  attack 
them.  Lemons,  cranberries  and  rhubarb 
belong  to  this  class. 

Temperature  is  an  important  factor  in 
the  growth  of  bacteria  and  yeasts.  There 
are  many  kinds  of  these  organisms,  and 
each  kind  grows  best  at  a  certain  temper- 
ature, some  at  a  very  low  one  and  others 
at  one  as  high  as  125  degrees  Fahren- 
heit, or  more.  However,  most  kinds  of 
bacteria  are  destroyed  if  exposed  for  10 
or  15  minutes  to  the  temperature  of  boil- 
ing water  (212  degrees  Fahrenheit) ;  but, 
if  the  bacteria  are  spore  producers,  cook- 
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ing  must  be  continued  for  an  hour  or 
more  to  insure  their  complete  destruc- 
tion. Generally  speaking,  in  order  to  kill 
the  spores  the  temperature  must  be  high- 
er than  that  of  boiling  water,  or  the 
article  to  be  preserved  must  be  cooked 
for  about  two  hours  at  a  temperature  of 
212  degrees  Fahrenheit,  or  a  shorter  time 
at  a  higher  temperature  under  pressure. 
Teasts  and  their  spores  are,  however, 
more  easily  destroyed  by  heat  than  bac- 
teria spores.  Hence,  fruits  containing 
little  nitrogenous  material  are  more 
easUy  protected  from  fermentation  than 
nitrogenous  foods  in  which  in  general 
fermentation  is  caused  by  bacteria.  Of 
course  it  is  not  possible  to  know  what 
kinds  of  organisms  are  in  the  food  one 
is  about  to  can  or  bottle;  but  we  do  know 
that  most  fruits  are  not  favorable  to  the 
growth  of  bacteria,  and,  as  a  rule,  the 
yeasts  which  grow  in  fruits  and  fruit 
Juices  can  be  destroyed  by  cooking  10  or 
15  minutes  at  a  temperature  of  212  de- 
grees Fahrenheit.  If  no  living  organisms 
are  left,  and  the  sterilization  of  all  appli- 
ances has  been  thorough,  there  is  no  rea- 
son why  the  fruit,  if  properly  sealed, 
should  not  keep,  with  but  slight  change 
of  texture  or  flavor,  for  a  year  or  longer, 
although  canned  fruits  undergo  gradual 
change  and  deterioration  even  under  the 
most  favorable  conditions. 

When  fruit  is  preserved  with  a  large 
amount  of  sugar  (a  pound  of  sugar  to  a 
pound  of  fruit)  it  does  not  need  to  be 
hermetically  sealed  to  protect  it  from 
bacteria  and  yeasts,  because  the  thick, 
sugary  syrup  formed  is  not  favorable  to 
their  growth.  However,  the  self -seal  Ing 
jars  are  much  better  than  keeping  such 
fruit  in  large  receptacles,  from  which  it 
is  taken  as  needed,  because  molds  grow 
freely  on  moist,  sugary  substances  ex- 
posed to  the  air. 

Molds  and  Molding 

Every  housekeeper  is  familiar  with 
molds  which,  under  favorable  conditions 
of  warmth  and  moisture,  grow  upon  al- 
most any  kind  of  organic  material.  This 
is  seen  in  damp,  warm  weather,  when 
molds  form  in  a  short  time  on  all  sorts 
of  starchy  foods,  such  as  boiled  potatoes. 


bread,    mush,    etc.,    as    well    as    fresh, 
canned,  and  preserved  fruits. 

Molds  develop  from  spores  which  are 
always  floating  about  in  the  air.  When  a 
spore  falls  upon  a  substance  containing 
moisture  and  suitable  food  it  sends  out  a 
fine  thread,  which  branches  and  works  its 
way  over  and  into  the  attacked  substance. 
In  a  short  time  spores  are  produced  and 
the  work  of  reproduction  goes  on. 

In  the  first  stages  molds  are  white  or 
light  gray  and  hardly  noticeable;  but 
when  spores  develop  the  growth  gradu- 
ally becomes  colored.  In  fact,  the  condi- 
tions of  advanced  growth  might  be 
likened  to  those  of  a  flower  garden.  The 
threads — ^mycelium — ^might  be  likened  to 
the  roots  of  plants  and  the  spores  to  the 
flower  and  seeds. 

Mold  spores  are  very  light  and  are 
blown  about  by  the  wind.  They  are  a 
little  heavier  than  air,  and  drop  on 
shelves,  tables  and  floor,  and  are  easily 
set  in  motion  again  by  the  movement  of 
a  brush,  duster,  etc.  If  one  of  these 
spores  drops  on  a  Jar  of  preserves  or  a 
tumbler  of  Jelly,  it  will  germinate  if 
there  be  warmth  and  moisture  enough  in 
the  storeroom.  Molds  do  not  ordinarily 
cause  fermentation  of  canned  foods,  al- 
though they  are  the  common  cause  of  the 
decay  of  raw  fruits.  They  are  not  as 
injurious  to  canned  goods  as  are  bac- 
teria and  yeasts.  They  do  not  penetrate 
deeply  into  preserves  or  Jellies,  or  into 
liquids  or  semi-liquids,  but  if  given  time 
they  will,  at  ordinary  room  temperature, 
work  all  through  suitable  solid  sub- 
stances which  contain  moisture.  Nearly 
every  housekeeper  has  seen  this  in  the 
molding  of  a  loaf  of  bread  or  cake. 

In  the  work  of  canning,  preserving  and 
Jelly  making  it  is  important  that  the  food 
shall  be  protected  from  the  growth  of 
molds  as  well  as  the  growth  of  yeasts 
and  bacteria. 

To  kill  mold  spores  food  must  be  ex- 
posed to  a  temperature  of  from  150  de- 
grees Fahrenheit  to  212  degrees  Fahren- 
heit. After  this  it  should  be  kept  in  a 
cool,  dry  place  and  covered  carefully  that 
no  floating  spore  can  find  lodgment  on  its 
surface. 


718 


ENCYCLOPEDIA  OF  PRACTICAL  HORTICULTURE 


SterUiiation 

To  sterilize  a  substance  or  thing  is  to 
destroy  all  life  and  sources  of  life  in  and 
about  it  In  following  the  brief  outline 
of  the  structure  and  work  of  bacteria, 
yeasts  and  molds,  it  has  been  seen  that 
damage  to  foods  comes  through  the 
growth  of  these  organisms  on  or  in  the 
food;  also  that  if  such  organisms  are  ex- 
posed to  a  temperature  of  212  degrees 
Fahrenheit,  life  will  be  destroyed,  but 
that  spores  and  a  few  resisting  bacteria 
are  not  destroyed  at  a  temperature  of 
212  degrees  Fahrenheit  unless  exposed  to 
it  for  two  or  more  hours. 

Bacteria  and  yeasts,  which  are  inti- 
mately mixed  with  food,  are  not  as  easily 
destroyed  as  are  those  on  smooth  sur- 
faces, such  as  the  utensils  and  Jars  em- 
ployed in  the  preparation  of  the  food. 

Since  air  and  water,  as  well  as  the 
foods,  contain  bacteria  and  yeasts,  and 
may  contain  mold  spores,  all  utensils 
used  in  the  process  of  preserving  foods 
are  liable  to  be  contaminated  with  these 
organisms.  For  this  reason  all  appliances, 
as  well  as  the  food,  must  be  sterilized. 

Stewpans,  spoons,  strainers,  etc.,  may 
be  put  on  the  fire  in  cold  or  boiling 
water  and  boiled  10  or  15  minutes. 
Tumblers,  bottles,  glass  jars,  and  covers 
should  be  put  in  cold  water  and  heated 
gradually  to  the  boiling  point,  and  then 
boiled  for  10  or  15  minutes.  The  Jars 
must  be  taken  one  at  a  time  from  the 
boiling  water  at  the  moment  they  are  to 
be  filled  with  the  boiling  food.  The  work 
should  be  done  in  a  well-swept  and  dusted 
room,  and  the  clothing  of  the  workers  and 
the  towels  used  should  be  clean. 

In  canning  fruits  it  is  well  to  remember 
that  the  product  is  more  satisfactory  if 
heated  gradually  to  the  boiling  point  and 
then  cooked  the  given  time. 

Utensils  Heeded  for  Canning  and 
Preserring 

In  preserving,  canning,  and  Jelly-mak- 
ing, iron  or  tin  utensils  should  never  be 
used.  The  fruit  acids  attack  these  metals 
and  so  give  a  bad  color  and  metallic 
taste  to  the  products.  The  preserving 
kettles  should  be  porcelain  lined,  enam- 
eled, or  of  a  metal  that  will  not  form 


troublesome  chemical  combinations  'with 
fruit  Juices.  The  kettles  should  be  broad 
rather  than  deep,  as  the  fruit  should  not 
be  cooked  in  deep  layers.  Nearly  all  the 
necessary  utensils  may  be  found  in  some 
ware  not  subject  to  chemical  action.  A 
list  of  the  most  essential  articles  follows: 

Two  preserving  kettles,  one  colander, 
one  fine  strainer,  one  skimmer,  one  ladle, 
one  large-mouthed  funnel,  one  wire  frying 
basket,  one  wire  sieve,  four  long-handled 
wooden  spoons,  one  wooden  masher,  a  few 
large     pans,     knives     for    paring    fruit 
(plated  if  possible),  flat-bottomed  clothes 
boiler,  wooden  or  willow  rack  to  put  in 
the  bottom  of  the  boiler,  iron  tripod  or 
ring,  squares  of  cheese  cloth.    In  addi- 
tion, it  would  be  well  to  have  a  flannel 
straining  bag,  a  frame  on  which  to  hang 
the  bag,  a  syrup  gauge  and  a  glass  cylin- 
der, a  fruit  pricker,  and  plenty  of  clean 
towels.    The   regular  kitchen   pans   will 
answer  for  holding  and  washing  the  fruit 
Mixing  bowls  and  stone  crocks  can   be 
used  for  holding  the  fruit  Juice  and  pared 
fruit.    When  fruit  is  to  be  plunged  Into 
boiling  water  for  a  few  minutes  before 
paring,   the   ordinary   stewpans   may   be 
employed  for  this  purpose. 

Scales  are  a  desirable  article  in  every 
kitchen,  as  weighing  is  much  more  accu- 
rate than  the  ordinary  measuring.  But, 
knowing  that  a  large  percentage  of  the 
housekeepers  do  not  possess  scales,  it  has 
seemed  wise  to  give  all  the  rules  in 
measure  rather  than  weight 

If  canning  is  done  by  the  oven  process, 
a  large  sheet  of  asbestos,  for  the  bottom 
of  the  oven,  will  prevent  the  cracking  of 
Jars. 

The  wooden  rack,  on  which  the  bottles 
rest  in  the  washboiler,  is  made  in  this 
manner:  Have  two  strips  of  wood  meas- 
uring one  inch  high,  one  inch  wide,  and 
two  inches  shorter  than  the  length  of  the 
boiler.  On  these  pieces  of  wood  tack  thin 
strips  of  wood  that  are  one  and  one-half 
inches  shorter  than  the  width  of  the 
boiler.  These  cross-strips  should  be  about 
one  inch  wide,  and  there  should  be  an 
inch  between  two  strips.  This  rack  will 
support  the  Jars  and  will  admit  the  free 
circulation  of  boiling  water  about  them. 
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Tonng  willow  branches,  woven  Into  a 
mat,  also  make  a  good  bed  for  bottles  and 
Jars. 

The  wire  basket  is  a  saver  of  time  and 
strength.  The  fruit  to  be  peeled  is  put 
into  the  basket,  which  is  lowered  into  a 
deep  kettle  partially  filled  with  boiling 
water.  After  a  few  minutes  the  basket 
is  lifted  from  the  boiling  water,  plunged 
for  a  moment  into  cold  water,  and  the 
fruit  is  ready  to  have  the  skin  drawn  olf. 

A  strong  wire  sieve  is  a  necessity  when 
purees  of  fruit  are  to  be  made.  These 
sieves  are  known  as  puree  sieves.  They 
are  made  of  strong  wire  and  in  addition 
have  supports  of  still  stronger  wire. 

A  fruit  pricker  is  easily  made  and  saves 
time.  Cut  a  piece  half  an  inch  deep  from 
a  broad  cork;  press  through  this  a  dozen 
or  more  coarse  darning  needles;  tack  the 
cork  on  a  piece  of  board.  Strike  the 
fruit  on  the  bed  of  needles,  and  you  have 
a  dozen  holes  at  once.  When  the  work 
is  finished,  remove  the  cork  from  the 
board,  wash  and  dry  thoroughly.  A  little 
oil  on  the  needles  will  prevent  rusting. 
With  needles  of  the  size  suggested  there 
is  little  danger  of  the  points  breaking, 
but  it  is  worth  remembering  that  the  use 
of  pricking  machines  was  abandoned  in 
curing  prunes  on  a  commercial  scale  in 
California  because  the  steel  needles  broke 
and  remained  in  the  fruit. 

A  woci^en  vegetable  masher  is  indis- 
pensable when  making  Jellies  and  purees. 

A  syrup  gauge  and  glass  cylinder  are 
not  essential  to  preserving,  canning  and 
Jelly  making,  but  they  are  valuable  aids 
in  getting  the  right  proportion  of  sugar 
for  fruit  or  Jelly.  The  syrup  gauge  costs 
about  50  cents  and  the  cylinder  about  25 
cents.  A  lipped  cylinder  that  holds  a 
little  over  a  gill  is  the  best  size. 

Small  iron  rings,  such  as  sometimes 
come  off  the  hub  of  cart  wheels,  may  be 
used  instead  of  a  tripod  for  sligntly  rais- 
ing the  preserving  kettels  from  the  hot 
stove  or  range. 

To  make  a  flannel  straining  bag,  take 
a  square  piece  of  flannel  (27  by  27  inches 
is  a  good  size),  fold  it  to  make  a  three- 
cornered  bag,  stitch  one  of  the  sides,  cut 
the  top  square  across,  bind  the  opening 


with  strong,  broad  tape,  stitch  on  this 
binding  four  tapes  with  which  to  tie  the 
bag  to  a  frame. 

To  use  this  bag,  tie  it  to  a  strong  frame 
or  to  the  backs  of  two  kitchen  chairs.  If 
tne  chairs  are  used,  place  some  heavy 
articles  in  them;  or  the  bag  may  hang 
on  a  pole  (a  broom  handle)  which  rests 
on  the  backs  of  the  chairs.  A  high  stool 
turned  upside  down  makes  a  good  sup- 
port for  the  bag.  Put  a  bowl  on  the  floor 
under  the  bag,  then  pour  in  the  fruit 
Juice,  which  will  pass  through  compara- 
tively clear.  Before  it  is  used  the  bag 
should  be  washed  and  boiled  in  clear 
water. 

Selection  and  Preparation  of  the  Fmit 

The  selection  of  fruit  is  one  of  the  flrst 
steps  in  obtaining  successful  results.  The 
flavor  of  fruit  is  not  developed  until  it  is 
fully  ripe,  but  the  time  at  which  the 
fruit  is  at  its  best  for  canning,  Jelly 
making,  etc.,  is  Just  before  it  is  perfectly 
ripe.  In  all  soft  fruits  the  fermentative 
stage  follows  closely  upon  the  perfectly 
ripe  stage;  therefore  it  is  better  to  use 
underripe  rather  than  overripe  fruit.  This 
is  especially  important  in  Jelly  making 
for  another  reason  also:  In  overripe  fruit 
the  pectin  begins  to  lose  its  jelly-making 
quality. 

All  fruits  should,  if  possible,  be  freshly 
picked  for  preserving,  canning,  and  Jelly 
making.  No  imperfect  fruit  should  be 
canned  or  preserved.  Gnarly  fruit  may 
be  used  for  Jellies  or  marmalades  by  cut- 
ting out  defective  portions.  Bruised 
spots  should  be  cut  out  of  peaches  and 
pears.  In  selecting  small-seeded  fruits, 
like  berries,  for  canning,  those  having  a 
small  proportion  of  seed  to  pulp  should 
be  chosen.  In  dry  seasons  berries  have  a 
larger  proportion  of  seeds  to  pulp  than 
in  wet  or  normal  seasons,  and  it  is  not 
wise  to  can  or  preserve  such  fruit  unless 
the  seeds  are  removed.  The  fruit  should 
be  rubbed  through  a  sieve  that  Is  flne 
enough  to  keep  back  the  seeds.  The 
strained  pulp  can  be  preserved  as  a  puree 
or  marmalade.  When  fruit  is  brought 
into  the  house  put  it  where  it  will  keep 
cool  and  crisp  until  you  are  ready  to 
use  it. 
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The  preparation  of  fruit  for  the  various 
processes  of  preserving  is  the  second  im- 
portant step.  System  will  do  much  to 
lighten  the  work.  Begin  by  having  the 
kitchen  swept  and  dusted  thoroughly, 
that  there  need  not  be  a  large  number  of 
mold  spores  floating  about  Dust  with  a 
damp  cloth.  Have  plenty  of  hot  water 
and  pans  In  which  Jars  and  utensils  may 
be  sterilized.  Have  at  hand  all  necessary 
utensils,  towels,  sugar,  etc.  Prepare  only 
as  much  fruit  as  can  be  cooked  while  it 
still  retains  its  color  and  crispness.  Be- 
fore beginning  to  pare  fruit  have  some 
syrup  ready,  if  that  is  to  be  used,  or  if 
sugar  is  to  be  added  to  the  fruit  have  it 
weighed  and  measured. 

Decide  upon  the  amount  of  fruit  you 
will  cook  at  one  time,  then  have  two 
bowls — one  for  sugar  and  one  for  the 
fruit — that  will  hold  Just  the  quantity  of 
each.  As  the  fruit  is  pared  or  hulled,  as 
the  case  may  be,  drop  it  into  its  measur- 
ing bowl.  When  the  measure  is  full  put 
the  fruit  and  sugar  in  the  preserving 
kettle.  While  this  is  cooking  another 
measure  may  be  prepared  and  put  in  the 
second  preserving  kettle.  In  this  way  the 
fruit  is  cooked  quickly  and  put  in  the 
Jars  and  sealed  at  once,  leaving  the  pans 
ready  to  sterilize  another  set  of  Jars. 

If  the  fruit  is  to  be  preserved  or  canned 
with  syrup,  it  may  be  put  into  the  Jars  as 
fast  as  it  is  prepared.  As  soon  as  a  Jar 
is  full,  pour  In  enough  syrup  to  cover  it. 

If  several  people  are  helping  and  large 
kettles  are  being  used  for  the  preserving, 
or  where  fruit  (like  quinces  and  hard 
pears)  must  be  first  boiled  in  clear  water, 
the  pared  fruit  should  be  dropped  into  a 
bowl  of  cold  water  made  slightly  acid 
with  lemon  Juice  (one  tablespoonful  of 
lemon  Juice  to  a  quart  of  water).  This 
will  keep  the  fruit  white. 

All  large,  hard  fruit  must  be  washed 
before  paring.  Quinces  should  be  rubbed 
with  a  coarse  towel  before  they  are 
washed.  If  berries  must  be  washed,  do 
the  work  before  stemming  or  hulling 
them.  The  best  way  to  wash  berries  is 
to  put  a  small  quantity  into  a  colander 
and  pour  cold  water  over  them;  then  turn 
them  on  a  sieve  to  drain.    All  this  work 


must  be  done  quickly  that  the  fruit  may 
not  absorb  much  water.  Do  not  use  the 
fingers  for  hulling  strawberries.  A  sim- 
ple huller  can  be  bought  for  five  cents. 

If  practicable  pare  fruit  with  a  silver 
knife,  so  as  not  to  stain  or  darken  the 
product  The  quickest  and  easiest  way 
to  peel  peaches  is  to  drop  them  into  boil- 
ing water  for  a  few  minutes.  Have  a 
deep  kettle  a  little  more  than  half-full 
of  boiling  water;  fill  a  wire  basket  with 
peaches;  put  a  long-handled  spoon  under 
the  handle  of  the  basket  and  lower  into 
the  boiling  water.  Let  the  peaches  drain 
a  minute,  then  peel.  Plums  and  tomatoes 
may  be  peeled  in  the  same  manner. 

If  the  peaches  are  to  be  canned  in 
syrup,  put  them  at  once  into  the  steril- 
ized Jars.  They  may  be  canned  whole  or 
in  halves.  If  in  halves,  remove  nearly 
all  the  stones  or  pits.  For  the  sake  of 
the  flavor,  a  few  stones  should  be  put 
in  each  Jar. 

When  preparing  cherries,  plums,  or 
crabapples  for  canning  or  preserving,  the 
stem  or  a  part  of  it  may  be  left  on  the 
fruit 

When  preparing  to  make  Jelly  have 
ready  the  cheesecloth  strainer,  enameled 
colander,  wooden  spoons,  vegetable  mash- 
er, measures,  tumblers,  preserving  ket- 
tles, and  sugar. 

If  currant  Jelly  is  to  be  made,  free  the 
fruit  from  leaves  and  large  stems.  If  the 
jelly  is  to  be  made  from  any  of  the  other 
small  fruits,  the  stems  and  hulls  must  be 
removed. 

When  the  Jelly  is  to  be  made  from  any 
of  the  larger  fruits  the  important  part  of 
the  preparation  is  to  have  the  fruit 
washed  clean,  then  to  remove  the  stem 
and  blossom  end.  Nearly  all  the  large 
fruits  are  better  for  having  the  skin  left 
on.  Apples  and  pears  need  not  be  cored. 
There  is  so  much  gummy  substance  in 
the  cores  of  quinces  that  it  is  best  not  to 
use  this  portion  in  making  fine  Jelly. 

Making  Syrup  for  Use  in  Canning  and 

Preserving 

Such  syrups  as  are  used  in  canning  and 
preserving  are  made  with  varying  pro- 
portions of  water  and  sugar.  When  the 
proportion  of  sugar  is  large  and  that  of 
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the  water  small  the  syrup  Is  said  to  be 
beayy.  When  the  water  predominates  the 
syrup  is  light. 

There  are  several  methods  of  measus- 
ing  the  proportion  of  sugar  in  a  syrup. 
The  most  scientific  and  accurate  is  with 
the  syrup  gauge.  Careful  measurement  or 
weighing  is,  however,  quite  satisfactory 
for  all  ordinary  work  if  the  syrup  need 
not  be  boiled  a  long  time.  In  boiling  the 
water  evaporates  and  the  syrup  grows 
thicker  and  richer.  The  amount  of  evapo- 
ration depends  upon  the  surface  exposed 
and  the  pressure  of  the  atmosphere.  For 
example,  if  a  large  quantity  of  syrup  is 
boiled  in  a  deep  kettle  the  evaporation 
will  not  be  rapid.  If  the  same  quantity 
of  syrup  were  boiled  the  same  length  of 
time  in  a  high  altitude,  Colorado  for  ex- 
ample, and  at  the  sea  level,  it  would  be 
found  that  the  syrup  boiled  at  the  sea 
level  would  be  thicker  and  less  in  volume 
than  that  boiled  in  Colorado.  From  this 
it  will  be  seen  that  it  is  difficult  to  say 
what  proportion  of  sugar  a  syrup  will 
contain  after  it  has  been  boiling  10  or 
more  minutes.  Of  course  by  the  use  of 
the  syrup  gauge  the  proportion  of  sugar 
in  a  syrup  may  be  ascertained  at  any 
stage  of  the  boiling.  After  all,  however, 
it  is  possible  to  measure  sugar  and  water 
so  that  you  can  know  the  percentage  of 
sugar  when  the  syrup  begins  to  boil.  The 
following  statement  gives  the  percentage 
of  sugar  at  the  time  when  the  syrup  has 
been  boiling  one  minute  and  also  what 
kind  of  syrup  is  suitable  for  the  various 
kinds  of  fruit: 

One  pint  sugar  and  one  gill  of  water 
gives  syrup  of  40  degrees  density:  Use  for 
preserved  strawberries  and  cherries. 

One  pint  sugar  and  one-half  pint  water 
gives  syrup  of  32  degrees  density. 

One  pint  sugar  and  three  gills  water 
gives  syrup  of  28  degrees  density:  Use 
either  this  or  the  preceding  for  preserved 
peaches,  pli^ms,  quinces,  currants,  etc. 

One  pint  sugar  and  one  pint  water 
gives  syrup  of  24  degrees  density:  Use 
for  canned  acid  fruits. 

One  pint  sugar  and  one  and  one-half 
pints  water  gives  syrup  of  17  degrees 
density. 


One  pint  sugar  and  two  pints  water 
gives  syrup  of  14  degrees  density:  Use 
either  of  these  two  light  syrups  for 
canned  pears,  peaches,  sweet  plums,  and 
cherries,  raspberries,  blueberries,  and 
blackberries. 

The  lightest  syrups  may  be  used  for 
filling  up  the  Jars  after  they  are  taken 
from  the  oven  or  boiler.  The  process  of 
making  syrup  is  very  simple,  but  there 
are  a  few  points  that  must  be  observed  if 
syrup  and  fruit  are  to  be  perfect.  Put 
the  sugar  and  water  in  the  saucepan  and 
stir  on  the  stove  until  all  the  sugar  is 
dissolved.  Heat  slowly  to  the  boiling 
point  and  boil  gently  without  stirring. 
The  length  of  time  that  the  syrup  should 
boll  will  depend  upon  how  rich  it  is  to 
be.  All  syrups  are  better  for  boiling  from 
10  to  30  minutes.  If  rich  syrups  are 
boiled  hard,  jarred,  or  stirred,  they  are 
apt  to  crystallize.  The  syrup  may  be 
made  a  day  or  two  In  advance  of  canning 
time.  The  light  syrups  will  not  keep 
long  unless  sealed,  the  heavy  syrups 
keep  well  if  covered  well. 

Use  of  Syrup  Gauge 

The  syrup  gauge  is  a  graduated  glass 
tube,  with  a  weighted  bulb,  that  registers 
from  no  degrees  to  50  degrees,  and  that 
is  employed  to  determine  the  quantity  of 
sugar  contained  in  a  syrup. 

If  this  gauge  is  placed  in  pure  water 
the  bulb  will  rest  on  the  bottom  of  the 
cylinder  or  other  container.  If  sugar  be 
dissolved  in  the  water  the  gauge  will  be- 
gin to  float.  The  more  sugar  there  is 
dissolved  in  the  water  the  higher  the 
gauge  will  rise.  In  making  tests  it  is 
essential  that  the  syrup  should  be  deep 
enough  to  reach  the  zero  point  of  the 
gauge.  If  a  glass  cylinder  holding  about 
half  a  gill  is  filled  to  about  two-thirds  its 
height,  and  the  gauge  is  then  placed  in 
the  cylinder,  the  quantity  of  sugar  in  the 
syrup  will  be  registered  on  the  gauge. 

Experiments  have  demonstrated  that 
when  sugar  is  dissolved  and  heated  in 
fruit  Juice,  if  the  syrup  gauge  registers 
25  degrees,  the  proportion  of  sugar  is 
exactly  right  for  combining  with  the 
pectin  bodies  to  make  Jelly.    The  syrup 
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gauge  and  the  glass  cylinder  must  both 
be  heated  gradually  that  the  hot  syrup 
may  not  break  them.  If  the  gauge  regis- 
ters more  than  25  degrees,  add  more  fruit 
Juice.  If,  on  the  other  hand,  it  registers 
less  than  25  degrees,  add  more  sugar.  In 
making  syrups  for  canning  and  preserving 
fruits,  the  exact  amount  of  sugar  in  a 
syrup  may  be  ascertained  at  any  stage  of 
boiling,  and  the  syrup  be  made  heavier 
by  adding  sugar,  or  lighter  by  adding 
water,  as  the  case  demands. 

Canning  Fmft 

This  method  of  preserving  fruit  for 
home  use  is,  from  all  points,  the  most 
desirable.  It  is  the  easiest  and  commonly 
considered  the  most  economical  and  the 
best,  because  the  fruit  is  kept  in  a  soft 
and  juicy  condition  in  which  it  is  be- 
lieved to  be  easily  digested.  The  wise 
housekeeper  will  can  her  principal  fruit 
supply,  making  only  enough  rich  pre* 
serves  to  serve  for  variety  and  for  special 
occasions. 

The  success  of  canning  depends  upon 
absolute  sterilization.  If  the  proper  care 
is  exercised  there  need  be  no  failure,  ex- 
cept in  rare  cases,  when  a  spore  has  de- 
veloped in  the  can.  There  are  several 
methods  of  canning;  and  while  the  prin- 
ciple is  the  same  in  all  methods,  the  con- 
ditions under  which  the  housekeeper 
must  do  her  work  may,  in  her  case,  make 
one  method  more  convenient  than  an- 
other. For  this  reason  three  will  be  given 
which  are  considered  the  best  and  easiest 
These  are:  Cooking  the  fruit  in  the  Jars 
in  an  oven;  cooking  the  fruit  in  the  Jars 
in  boiling  water;  and  stewing  the  fruit 
before  it  is  put  in  the  Jars.  The  quantity 
of  sugar  may  be  increased  if  the  fruit  is 
liked  sweet. 

It  is  most  important  that  the  Jars, 
covers,  and  rubber  rings  be  in  perfect 
condition.  Examine  each  Jar  and  cover 
to  see  that  there  is  no  defect  in  it.  Use 
only  fresh  rubber  rings,  for  if  the  rubber 
Is  not  soft  and  elastic  the  sealing  will 
not  be  perfect.  Each  year  numbers  of 
Jars  of  fruit  are  lost  because  of  the  false 
economy  in  using  an  old  ring  that  has 
lost  its  softness  and  elasticity.  Having 
the  Jars,  covers,  and  rings  in  perfect  con- 


dition,  the   next   thing  is  to   wash    and 
sterilize  them. 

Have    two    pans    partially    filled    with 
cold  water.    Put  some  Jars  in  one,  laying 
them  on  their  sides,  and  some  covers   In 
the  other.     Place  the  pans  on  the  stove 
where  the  water  will  heat  to  the  boiling 
point.    The  water  should  boil  at  least  lO 
or  15  minutes.    Have  on  the  stove  a  shal- 
low milkpan  in  which  there  is  about  two 
inches   of   boiling   water.     Sterilize   the 
cups,  spoons  and  funnel,  if  you  use  one, 
by  immersing  in  boiling  water  for  a  few^ 
minutes.     When   ready   to   put  the  pre- 
pared fruit  in  the  jars  slip  a  broad  skim- 
mer under  a  Jar  and  lift  it  and  drain 
free  of  water.    Set  the  Jar  in  the  shallow 
milk  pan  and  fill  to  overflowing  with  the 
boiling  fruit.     Slip  a  silver-plated  knife 
or  the  handle  of  a  spoon  around  the  in- 
side of  the  Jar,  that  the  fruit  and  Juice 
may  be  packed  solidly.    Wipe  the  rim  of 
the  Jar,  dip  the  rubber  ring  in  boiling 
water  and  put  it  smoothly  on  the  Jar, 
then  put  on  the  cover  and  fasten.    Place 
the  Jar  on  a  board  and  out  of  a  draft  of 
cold  air.    The  work  of  filling  and  sealing 
must  be  done  rapidly,  and  the  fruit  must 
be  boiling  hot  when  it  is  put  into  the 
Jars.    If  screw  covers  are  used,  it  will  be 
necessary  to  tighten  them  after  the  glass 
has   cooled   and   contracted.     When   the 
fruit  is  cold  wipe  the  Jars  with  a  wet 
cloth.    Paste  on  the  labels,  if  any,  and 
put  the  Jars  on  shelves  in  a  cool,  dark 
closet. 

In  canning,  any  proportion  of  sugar 
may  be  used,  or  fruit  may  be  canned  with- 
out the  addition  of  any  sugar.  However, 
that  which  is  designed  to  be  served  as  a 
sauce  should  have  the  sugar  cooked  with 
it.  Fruit  intended  for  cooking  purposes 
need  not  have  the  sugar  added  to  it. 

Juicy  fruits,  such  as  berries  and  cher- 
ries, require  little  or  no  water.  Straw- 
berries are  better  not  to  have  water  added 
to  them.  The  only  exception  to  this  is 
when  they  are  cooked  in  a  heavy  syrup. 

Raspberries 

12  quarts  of  raspberries. 
2  quarts  of  sugar. 
Put  two  quarts  of  the  fruit  in  the  pre- 
serving kettle;  heat  slowly  on  the  stove; 
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crush  with  a  wooden  vegetable  masher; 
spread  a  square  of  cheesecloth  over  a 
bowl,' and  turn  the  crushed  berries  and 
juice  into  it  Press  out  the  juice,  which 
turn  into  the  preserving  kettle.  Add  the 
sugar  and  put  on  the  stove;  stir  until 
the  sugar  is  dissolved.  When  the  syrup 
begins  to  boil,  add  the  remaining  10 
quarts  of  berries.  Let  them  heat  slowly. 
Boil  10  minutes,  counting  from  the  time 
they  begin  to  bubble.  Skim  well  while 
boiling.    Put  in  cans  and  seal  as  directed. 

Baspberrles  and  Currants 

10      quarts  of  raspberries. 
3      quarts  of  currants. 
2%  quarts  of  sugar. 
Heat,  crush,  and  press  the  Juice  from 
the  currants  and  proceed  as  directed  for 
raspberries. 

Blaekberrles 

The  same  as  for  raspberries. 

Currants 

12  quarts  of  currants. 
4  quarts  of  sugar. 
Treat  the  same  as  for  raspberries. 

Gooseberries 

6      quarts  of  berries. 

1%  quarts  of  sugar. 

1  pint  of  water. 
For  green  gooseberries  dissolve  the 
sugar  in  the  water,  then  add  the  fruit 
and  cook  15  minutes.  Ripe  gooseberries 
are  to  be  treated  the  same  as  the  green 
fruit,  but  use  only  half  as  much  water. 
Green  gooseberries  may  also  be  canned 
the  same  as  rhubarb.     (See  Rhubarb.) 

Blueberries 

12  quarts  of  berries. 
1  quart  of  sugar. 
1  pint  of  water. 

Put  water,  berries  and  sugar  in  the 
preserving  kettle;  heat  slowly.  Boll  15 
minutes,  counting  from  the  time  the  con- 
tents of  the  kettle  begin  to  bubble. 

Cherries 

6      quarts  of  cherries. 
1%  quarts  of  sugar. 
^  pint  of  water. 

Measure  the  cherries  after  the  stems 
ha,ve  been  removed.    Stone  them  or  not. 


as  you  please.  If  you  stone  them,  be 
careful  to  save  all  the  Juice.  Put  the 
sugar  and  water  in  the  preserving  kettle 
and  stir  over  the  fire  until  the  sugar  is 
dissolved.  Put  in  the  cherries  and  heat 
slowly  to  the  boiling  point.  Boll  10  min- 
utes, skimming  carefully. 

Grapes 

6  quarts  of  grapes. 
1  quart  of  sugar. 
1  gill  of  water. 

Squeeze  the  pulp  of  the  grapes  out  of 
the  skins.  Cook  the  pulp  five  minutes 
and  then  rub  through  a  sieve  that  is  fine 
enough  to  hold  back  the  seeds.  Put  the 
water,  skins  and  pulp  into  the  preserving 
kettle  and  heat  slowly  to  the  boiling  * 
point.  Skim  the  fruit  and  then  add  the 
sugar.     Boil  15  minutes. 

Sweet  grapes  may  be  canned  with  less 
sugar;    very  sour  ones  may  have  more. 

Rhubarb 

Cut  the  rhubarb  when  it  is  young  and 
tender.  Wash  it  thoroughly  and  then 
pare;  cut  into  pieces  about  two  inches 
long.  Pack  in  sterilized  Jars.  Fill  the 
Jars  to  overflowing  with  cold  water  and 
let  them  stand  10  minutes.  Drain  ofC  the 
water  and  fill  again  to  overflowing  with 
fresh  cold  water.  Seal  with  sterilized 
rings  and  covers.  When  required  for  use, 
treat  the  same  as  fresh  rhubarb.  Green 
gooseberries  may  be  canned  in  the  same 
manner.  Rhubarb  may  be  cooked  and 
canned  with  sugar  in  the  same  manner 
as  gooseberries. 

Peaches 
8  quarts  of  peaches. 
1  quart    of  sugar. 
3  quarts  of  water. 

Put  the  sugar  and  water  together  and 
stir  over  the  flre  until  the  sugar  is  dis- 
solved. When  the  syrup  boils,  skim  it. 
Draw  the  kettle  back  where  the  syrup 
will  keep  hot  but  not  boil. 

Pare  the  peaches,  cut  in  halves,  and 
remove  the  stones,  unless  you  prefer  to 
can  the  fruit  whole. 

Put  a  layer  of  the  prepared  fruit  into 
the  preserving  kettle  and  cover  with 
some  of  the  hot  syrup.  When  the  fruit 
begins    to    boll,    skim    carefully.      Boil 
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gently  for  10  minutes,  then  put  in  the 
Jars  and  seal.  If  the  fruit  is  not  entirely 
ripe,  it  may  require  a  little  longer  time 
to  cook.  It  should  be  so  tender  that  it 
may  be  pierced  easily  with  a  silver  fork. 
It  is  best  to  put  only  one  layer  of  fruit 
in  the  preserving  kettle.  While  this  is 
cooking  the  fruit  for  the  next  batch  may 
be  pared. 

Pears 
If  the  fruit  is  ripe  it  may  be  treated 
exactly  the  same  as  peaches.  If,  on  the 
other  hand,  it  is  rather  hard  it  must  be 
cooked  until  so  tender  that  a  silver  fork 
will  pierce  it  readily. 

QnlDces 

4      quarts  of  pared,  cored  and  quartered 

quinces. 

1%  quarts  of  sugar. 

2  quarts  of  water. 
Rub  the  fruit  hard  with  a  coarse, 
crash  towel,  then  wash  and  drain.  Pare, 
quarter,  and  core;  drop  the  pieces  into 
cold  water  (See  Selection  and  Prepara- 
tion of  t?te  Fruit — ^paragraph  re  Quinces 
and  Pears).  Put  the  fruit  in  the  preserv- 
ing kettle  with  cold  water  to  cover  it 
generously.  Heat  slowly  and  simmer 
gently  until  tender.  The  pieces  will  not 
all  require  the  same  time  to  cook.  Take 
each  piece  up  as  soon  as  it  is  so  tender 
that  a  silver  fork  will  pierce  it  readily. 
Drain  on  a  platter.  Strain  the  water  in 
which  the  fruit  was  cooked  throu  h 
cheesecloth.  Put  two  quarts  of  the 
strained  liquid  and  the  sugar  into  the 
preserving  kettle;  stir  over  the  fire  until 
the  sugar  is  dissolved.  When  'it  boils 
skim  well  and  put  in  the  cooked  fruit 
Boil  gently  for  about  20  minutes. 

Crab  Apples 

6      quarts  of  apples. 

1%  quarts  of  sugar. 

2      quarts  of  water. 
Put  the  sugar  and  water  into  the  pre- 
serving kettle.     Stir  over  the  fire  until 
the  sugar  is  dissolved.    When  syrup  boils 
skim  it. 

Wash  the  fruit,  rubbing  the  blossom 
end  well.  Put  it  in  the  boiling  syrup,  and 
cook  gently  until  tender.  It  will  take 
from  20  to  50  minutes,  depending  upon 
the  kind  of  crab  apples. 


Plums 

8  quarts  of  plums. 
2  quarts  of  sugar. 
1  pint  of  water. 

Nearly  all  kinds  of  plums  can  be  oooked 
with  the  skins  on.  If  it  is  desired  to 
remove  the  skin  of  any  variety,  plunge 
them  in  boiling  water  for  a  few  mlnates. 
When  the  skins  are  left  on,  prick  them 
thoroughly  to  prevent  bursting. 

Put  the  sugar  and  water  into  the  pre- 
serving kettle  and  stir  over  the  fire  until 
the  sugar  is  dissolved.  Wash  and  drain 
the  plums.  Put  some  of  the  fruit  in  the 
boiling  syrup.  Do  not  crowd  it.  Cook 
five  minutes;  fill  and  seal  the  jars.  Pat 
more  fruit  in  the  syrup.  Continue  in  this 
manner  until  all  the  fruit  is  done.  It 
may  be  that  there  will  not  be  sufficient 
syrup  toward  the  latter  part  of  the  work ; 
for  this  reason  it  is  well  to  have  a  little 
extra  syrup  on  the  back  of  the  stove. 

Stewed  Tomatoes 

Wash  the  tomatoes  and  plunge  into 
boiling  water  for  five  minutes.  Pare  and 
slice,  and  then  put  into  the  preserving 
kettle;  set  the  kettle  on  an  iron  ring. 
Heat  the  tomatoes  slowly,  stirring  fre- 
quently from  the  bottom.  Boil  for  30 
minutes,  counting  from  the  time  the 
vegetable  begins  actually  to  boil.  Put  in 
sterilized  Jars  and  seal. 

Whole  Tomatoes 

6  quarts  of  medium-sized  tomatoes. 

4  quarts  of  sliced  tomatoes. 
Put  the  pared  and  sliced  tomatoes  into 
a  stewpan  and  cook  as  directed  for 
stewed  tomatoes.  When  they  have  been 
boiling  20  minutes  take  from  the  fire  and 
rub  through  a  strainer.  Return  to  the 
fire. 

While  the  sliced  tomatoes  are  cooking, 
pare  the  whole  tomatoes  and  put  them  in 
sterilized  Jars.  Pour  into  the  Jars 
enough  of  the  stewed  and  strained  to- 
mato to  fill  all  the  interstices.  Put  the 
uncovered  Jars  in  a  moderate  oven,  plac- 
ing them  on  a  pad  of  asbestos  or  in  shal- 
low pans  of  hot  water.  Let  the  vegetable 
cook  in  the  oven  for  half  an  hour.  Take 
from  the  oven  and  fill  to  overfiowing  with 
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l>oillng  hot,  strained  tomato,  then  seal. 
If  there  is  any  of  the  strained  tomato 
left,  can  it  .for  sauces. 

Canned  Fruit  Cooked  in  the  Oren 

This  method  of  canning  fruit,  in  the 
opinion  of  the  writer,  is  the  one  to  be 
preferred.  The  work  is  easily  and  quick- 
ly done,  and  the  fruit  retains  its  shape, 
color,  and  "flayor  better  than  when  cook- 
ed in  the  preserving  kettle.  Cover  the 
bottom  of  the  oven  with  a  sheet  of  as- 
bestos, the  kind  plumbers  employ  cov- 
ering pipes.  It  is  very  cheap  and  may 
usually  be  found  at  plumbers'  shops.  If 
the  asbestos  is  not  available,  put  into 
the  oven  shallow  pans  in  which  there 
are  about  two  inches  of  boiling  water. 
Sterilize  the  Jars  and  utensils.  Make  the 
syrup;  prepare  the  fruit  the  same  as  for 
cooking  in  the  preserving  kettle.  Fill  the 
hot  jars  with  it,  and  pour  in  enough 
syrup  to  fill  the  jar  solidly.  Run  the 
blade  of  a  silver-plated  knife  around  the 
inside  of  the  jar.  Place  the  jars  in  the 
oven,  either  on  the  asbestos  or  in  the 
pan  of  water.  The  oven  should  be  mod- 
erately hot.  Cook  the  fruit  ten  minutes; 
remove  from  the  oven  and  fill  the  jar 
with  boiling  syrup.  Wipe  and  seal.  Place 
the  jars  on  a  board  and  out  of  a  draft 
of  air.  If  the  screw  covers  are  used 
tighten  them  after  the  glass  has  cooled. 

Large  fruits,  such  as  peaches,  pears, 
quinces,  crab  apples,  etc.,  will  require 
about  a  pint  of  syrup  to  each  quart  jar 
of  fruit.  The  small  fruit  will  require  a 
little  over  half  a  pint  of  syrup. 

The  amount  of  sugar  in  each  quart  of 
syrup  should  be  regulated  to  suit  the 
fruit  with  which  it  Is  to  be  used. 

Canned  Fmit  Cooked  In  a  Water  Bath 

Prepare  the  fruit  and  syrup  as  for  cook- 
ing in  the  oven. 

Fill  the  sterilized  jars  and  put  the  cov- 
ers on  loosely.  Have  a  wooden  rack  in 
the  bottom  of  a  wash  boiler.  Put  in 
enough  warm  water  to  come  to  about 
4  inches  above  the  rack.  Place  the  filled 
jars  in  the  boiler,  but  do  not  let  them 
touch  one  another.  Pack  clean  white 
cotton  rags,  or  perhaps  better,  cotton 
rope,  between  and  around  the  jars  to  pre- 


vent them  from  striking  one  another 
when  the  water  begins  to  boil.  Cover 
the  boiler  and  let  the  fruit  cook  ten 
minutes  from  the  time  the  water  sur- 
rounding it  begins  to  boil. 

Draw  the  boiler  back  and  take  off 
the  cover.  When  the  steam  passes  off 
take  out  one  jar  at  a  time  and  place  in 
a  pan  of  boiling  water  beside  the  boil- 
er, fill  up  with  boiling  syrup  and  seal. 
Put  the  jars  on  a  board  and  do  not  let 
cold  air  blow  upon  them.  If  screw  cov- 
ers are  used  tighten  them  when  the  glass 
has  cooled  and  contracted. 

Preserving  Froit 

In  the  case  of  most  fruits,  canning 
with  a  little  sugar  is  to  be  preferred  to 
preserving  with  a  large  quantity  of  sugar. 
There  are,  however,  some  fruits  that  are 
only  good  when  preserved  with  a  good 
deal  of  sugar.  Of  course,  such  prepara- 
tions of  fruit  are  only  desirable  for  oc- 
casional use.  The  fruits  best  adapted  for 
preserving  are  strawberries,  sour  cher- 
ries, sour  plums,  and  quinces.  Such 
rich  preparations  should  be  put  up  in 
small  jars  or  tumblers. 

Strawberries 

Use  equal  weights  of  sugar  and  straw- 
berries. Put  the  strawberries  in  the  pre- 
serving kettle  in  layers,  sprinkling  sugar 
over  each  layer.  The  fruit  and  sugar 
should  not  be  more  than  4  inches  deep. 
Place  the  kettle  on  the  stove  and  heat 
the  fruit  and  sugar  slowly  to  the  boil- 
ing point  When  it  begins  to  boil  skim 
carefully.  Boil  ten  minutes,  counting 
from  the  time  the  fruit  begins  to  bubble. 
Pour  the  cooked  fruit  into  platters,  hav- 
ing it  about  2  or  3  inches  deep.  Place 
the  platters  in  a  sunny  window,  in  an 
unused  room,  for  three  or  four  days. 
In  that  time  the  fruit  will  grow  plump 
and  firm,  and  the  syrup  will  thicken  al- 
most to  a  jelly.  Put  this  preserve,  cold, 
into  jars  or  tumblers. 

White  Cnrrants 

Select  large,  firm  fruit,  remove  the 
stems,  and  proceed  as  for  strawberries. 

Cherries 

The  sour  cherries,  such  as  Early  Rich- 
mond   and    Montmorency,    are    best    for 
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this  preserve.  Remove  the  stems  and 
stones  from  the  cherries  and  proceed 
as  for  strawberry  preserve. 

dierries  Preserved  with  Currant  Juice 

12  quarts  of  cherries 

3  quarts  of  currants 

2  quarts  of  sugar 
Put  the  currants  in  the  preserving 
kettle  and  on  the  fire.  When  they  boil 
up  crush  them  and  strain  through  cheese- 
cloth, pressing  out  all  the  juice.  Stem 
and  stone  the  cherries,  being  careful  to 
save  all  the  Juice.  Put  the  cherries, 
fruit  juice,  and  sugar  in  the  preserving 
kettle.  Heat  to  the  boiling  point  and 
skim  carefully.  Boil  for  twenty  minutes. 
Put  in  sterilized  jars  or  tumblers.  This 
gives  an  acid  preserve.  The  sugar  may 
be  doubled  if  richer  preserves  are  de- 
sired. 

FlQin  Preserve 

4  quarts   of  green   gages. 

2  quarts  of  sugar. 

1  pint  of  water. 
Prick  the  fruit  and  put  it  in  a  preserv- 
ing kettle.  Cover  generously  with  cold 
water.  Heat  to  the  boiling  point  and 
boil  gently  for  five  minutes.  Drain  well. 
Put  the  sugar  and  water  in  a  preserv- 
ing kettle  and  stir  over  the  fire  until  the 
sugar  is  dissolved.  Boil  five  minutes, 
skimming  well.  Put  the  drained  green 
gages  in  this  syrup  and  cook  gently  for 
twenty  minutes.    Put  in  sterilized  jars. 

Other  plums  may  be  preserved  in  the 
same  manner.  The  skins  should  be  re- 
moved  from   white   plums. 

Quinces 

4  quarts  of  pared,  quartered,  and  cored 

quinces. 
2  quarts  of  sugar. 
1  quart  of  water. 

Boil  the  fruit  in  clear  water  until  it 
is  tender,  then  skim  out  and  drain.  Put 
the  2  quarts  of  sugar  and  1  quart  of 
water  in  the  preserving  kettle;  stir  un- 
til the  sugar  is  dissolved.  Let  it  heat 
slowly  to  the  boiling  point.  Skim  well 
and  boil  for  twenty  minutes.  Pour  one- 
half  of  the  syrup  into  a  second  kettle. 
Put  one-half  of  the  cooked  and  drained 
fruit   into   each   kettle.     Simmer   gently 


for  half  an  hour,  then  put  in  sterilized 
jars.  The  water  in  which  the  fruit  'was 
boiled  can  be  used  with  parings,  cores, 
and  gnarly  fruit  to  make  jelly. 

Fmlt  Purees 

Purees  of  fruit  are  in  the  nature  of 
marmalades,  but  they  are  not  cooked  so 
long,  and  so  retain  more  of  the  natural 
flavor  of  the  fruit.  This  is  a  particular- 
ly nice  way  to  preserve  the  small,  seedy 
fruits,  which  are  to  be  used  in  puddings, 
cake,  and  frozen  desserts. 

Free  the  fruit  from  leaves,  stems,  and 
decayed  portions.  Peaches  and  plums 
should  have  the  skins  and  stones  re- 
moved. Rub  the  fruit  through  a  puree 
sieve.  To  each  quart  of  the  strained 
fruit  add  a  pint  of  sugar.  Pack  in  steril- 
ized jars.  Put  the  covers  loosely  on  tlie 
jars.  Place  the  jars  on  the  rack  in  the 
boiler.  Pour  in  enough  cold  water  to 
come  half  way  up  the  sides  of  the  jars. 
Heat  gradually  to  the  boiling  point  and 
boil  thirty  minutes,  counting  from  the 
time  when  the  water  begins  to  bubble. 
Have  some  boiling  syrup  ready.  As  each 
jar  is  taken  from  the  boiler  put  it  in 
a. pan  of  hot  water  and  fill  up  with  the 
hot  syrup.    Seal  at  once. 

Marmalades 

Marmalades  require  great  care  while 
cooking  because  no  moisture  is  added  to 
the  fruit  and  sugar.  If  the  marmalade 
is  made  from  berries  the  fruit  should  be 
rubbed  through  a  sieve  to  remove  the 
seeds.  If  large  fruit  is  used  have  it 
washed,  pared,  cored,  and  quartered. 

Measure  the  fruit  and  sugar,  allow- 
ing one  pint  of  sugar  to  each  quart  of 
fruit. 

Rinse  the  preserving  kettle  with  cold 
water  that  there  may  be  a  slight  coat  of 
moisture  on  the  sides  and  bottom.  Put 
alternate  layers  of  fruit  and  sugar  in  the 
kettle,  having  the  first  layer  fruit.  Heat 
slowly,  stirring  frequently.  While  stir- 
ring, break  up  the  fruit  as  much  as  pos- 
sible. Cook  about  two  hours,  then  put  in 
small  sterilized  jars. 

Fmit  Preserved  in  Grape  Jnice 

Any  kind  of  fruit  can  be  preserved  by 
this  method,  but  it  is  particularly  good 
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tor  apples,  pears,  and  sweet  plums.    No 
sugar  need  be  used  in  this  process. 

Boll  6  quarts  of  grape  juice  in  an  open 
preserving  kettle,  until  it  is  reduced  to 
4  quarts.  Have  the  fruit  washed  and 
pared,  and,  if  apples  or  pears,  quartered 
and  cored.  Put  the  prepared  fruit  in  a 
preserving  kettle  and  cover  generously 
with  the  boiled  grape  juice.  Boil  gently 
until  the  fruit  is  clear  and  tender,  then 
put  in  sterilized  jars. 

Boiled  Cider 

When  the  apple  crop  is  abundant  and 
a  large  quantity  of  cider  is  made,  the 
housekeeper  will  find  it  to  her  advan- 
tage to  put  up  a  generous  supply  of  boil- 
ed cider.  Such  cider  greatly  improves 
mince-meat,  and  can  be  used  at  any  time 
of  the  year  to  make  cider  apple  sauce. 
It  is  also  a  good  selling  article. 

The  cider  for  boiling  must  be  perfect- 
ly fresh  and  sweet.  Put  it  in  a  large, 
open  preserving  kettle  and  boil  until  it 
is  reduced  one-half.  Skim  frequently 
while  boiling.  Do  not  have  the  kettle 
more  than  two-thirds  full. 

Put  in  bottles  or  stone  jugs. 

Cider  Apple  Sauce 

5  quarts  of  boiled  cider. 

8  quarts  of  pared,  quartered,  and  cored 
sweet  apples. 

Put  the  fruit  in  a  large  preserving  ket- 
tle and  cover  with  the  boiled  cider.  Cook 
slowly  until  the  apples  are  clear  and 
tender.  To  prevent  burning,  place  the 
kettle  on  an  iron  tripod  or  ring.  It  will 
require  from  two  to  three  hours  to  cook 
the  apples.  If  you  find  it  necessary  to 
stir  the  sauce  be  careful  to  break  the 
apples  as  little  as  possible.  When  the 
sauce  is  cooked,  put  in  sterilized  jars. 

In  the  late  spring,  when  cooking  ap- 
ples have  lost  much  of  their  flavor  and 
acidity,  an  appetizing  sauce  may  be  made 
by  stewing  them  with  diluted  boiled  cid- 
er, using  1  cupful  of  cider  to  3  of  water. 

Cider  Pear  Sauce 

Cooking  pears  may  be  preserved  in  boil- 
ed cider  the  same  as  sweet  apples.  If  one 
prefers  the  sauce  less  sour,  1  pint  of 
sugar  may  be  added  to  each  quart  of 
boiled  cider. 


Metliods  of  Making  JeUy 

In  no  department  of  preserving  does 
the  housekeeper  feel  less  sure  of  the 
result  than  in  jelly  making.  The  rule 
that  works  perfectly  one  time  fails  an- 
other time.  Why  this  is  so  the  average 
housekeeper  does  not  know;  so  there  is 
nearly  always  an  element  of  uncertainty 
as  to  the  result  of  the  work.  These  two 
questions  are  being  constantly  asked: 
"Why  does  not  my  jelly  harden?"  "What 
causes  my  jelly  to  candy?" 

It  is  an  easy  matter  to  say  that  there 
is  something  in  the  condition  of  the  fruit, 
or  that  the  fruit  juice  and  sugar  were 
cooked  too  short  or  too  long  a  time. 
These  explanations  are  often  true;  but 
they  do  not  help  the  inquirer,  since  at 
other  times  just  that  proportion  of  sugar 
and  time  of  cooking  have  given  perfect 
jelly.  In  the  following  pages  an  attempt 
is  made  to  give  a  clear  explanation  of  the 
principles  underlying  the  process  of  jel- 
ly making.  It  is  believed  that  the  women 
who  study  this  carefully  will  find  the 
key  to  unvarying  success  in  this  branch 
of  preserving. 

Pectin,  Pectose,  Pectase 

In  all  fruits,  when  ripe  or  nearly  so, 
there  Is  found  pectin,  a  carbohydrate 
somewhat  similar  in  its  properties  to 
starch.  It  is  because  of  this  substance 
in  the  fruit  juice  that  we  are  able  to 
make  jelly.  When  equal  quantities  of 
sugar  and  fruit  juice  are  combined  and 
the  mixture  is  heated  to  the  boiling 
point  for  a  short  time,  the  pectin  in  the 
fruit  gelatinizes  the  mass. 

It  is  important  that  the  jelly  maker 
should  understand  when  this  gelatiniz- 
ing agent  is  at  its  best.  Pectose  and 
pectase  always  exist  in  the  unripe  fruit. 
As  the  fruit  ripens  the  pectase  acts  upon 
the  pectose,  which  is  insoluble  in  water, 
converting  it  into  pectin,  which  is  soluble. 
Pectin  is  at  its  best  when  the  fruit  is 
just  ripe  or  a  little  before.  If  the  juice 
ferments,  or  the  cooking  of  the  jelly  is 
continued  too  long,  the  pectin  undergoes 
a  change  and  loses  its  power  of  gelatin- 
izing. It  is,  therefore,  of  the  greatest  im- 
portance that  the  fruit  should  be  fresh, 
just  ripe  or  a  little  underripe,  and  that 
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the  boiling  of  the  sugar  and  Juice  should 
not  be  continued  too  long. 

Fruits  vary  as  to  the  quantities  of 
sugar,  acid,  pectin,  and  gums  in  their 
composition.  Some  of  the  sour  fruits  con- 
tain more  sugar  than  do  some  of  the 
milder-flavored  fruits.  Currants,  for  ex- 
ample, often  contain  four  or  five  times 
as  much  sugar  as  the  peach.  The  peach 
does  not  contain  so  much  free  acid  and 
it  does  contain  a  great  deal  of  pectin 
bodies,  which  mask  the  acid;  hence,  the 
comparative  sweetness  of  the  ripe  fruit. 

Selection  and  Handling  of  Fruit  for  Jelly 

Making 

An  acid  fruit  is  the  most  suitable  for 
jelly  making,  though  in  some  of  the  acid 
fruits,  the  strawberry,  for  example,  the 
quantity  of  the  jelly-making  pectin  is 
so  small  that  it  is  difficult  to  make 
jelly  with  this  fruit.  If,  however,  some 
currant  juice  be  added  to  the  strawberry 
juice,  a  pleasant  jelly  will  be  the  result; 
yet,  of  course,  the  flavor  of  the  straw- 
berry will  be  modified.  Here  is  a  list 
of  the  most  desirable  fruits  for  jelly 
making.  The  very  best  are  given  first: 
Currant,  crab  apple,  apple,  quince,  grape, 
blackberry,  raspberry,  peach. 

Apples  make  a  very  mild  jelly,  and  it 
may  be  flavored  with  fruits,  flowers,  or 
spices.  If  the  apples  are  acid  it  is  not 
advisable  to  use  any  flavor.  Jnlcy  fruits, 
such  aa  currants,  raspberries,  etc.,  should 
not  be  gathered  after  a  rain,  for  they 
will  have  absorbed  so  much  water  as  to 
make  it  difficult,  without  excessive  boil- 
ing, to  get  the  juice  to  jelly.  If  ber- 
ries are  sandy  or  dusty  it  will  be  neces- 
sary to  wash  them,  but  the  work  should 
be  done  very  quickly  so  that  the  fruit 
may  not  absorb  much  water. 

Large  fruits,  such  as  apples,  peaches, 
and  pears,  must  be  boiled  In  water  un- 
til soft.  The  strained  liquid  will  con- 
tain the  flavoring  matter  and  pectin. 

It  requires  more  work  and  skill  to 
make  jellies  from  the  fruits  to  which 
water  must  be  added  than  from  the  juicy 
fruits.  If  the  juicy  fruits  are  gathered 
at  the  proper  time  one  may  be  nearly 
sure  that  they  contain  the  right  pro- 
portion  of   water.     If   gathered    after   a 


rain  the  fruit  must  be  boiled  a  little 
longer  than  the  superfluous  water  may 
pass  ofT  in  steam.  In  the  case  of  the 
large  fruits  a  fair  estimate  is  3  quarts 
of  strained  juice  from  8  quarts  of  fruit 
and  about  4  quarts  of  water.  If  the 
quantity  of  juice  is  greater  than  this  it 
should  be  boiled  down  to  3  quarts.  Ap- 
ples will  always  require  4  quarts  of 
water  to  8  quarts  of  fruit,  but  juicy 
peaches  and  plums  require  only  3  or 
3^  quarts. 

The  jelly  will  be  clearer  and  finer  if 
the  fruit  is  simmered  gently  and  not 
stirred  during  cooking. 

It  is  always  best  to  strain  the  juice 
first  through  cheesecloth  and  without 
pressure.  If  the  cloth  Is  double  the  juice 
will  be  quite  clear.  When  a  very  clear 
jelly  is  desired  the  strained  juice  should 
pass  through  a  fiannel  or  felt  bag.  The 
juice  may  be  pressed  from  the  fruit  left 
in  the  strainer  and  used  in  marmalade 
or  for  second-quality  jelly. 

To  make  jelly  that  will  not  crystallize 
(candy)  the  right  proportion  of  sugar 
must  be  added  to  the  fruit  juice.  If 
the  fruit  contains  a  high  percentage  of 
sugar,  the  quantity  of  added  sugar  should 
be  a  little  less  than  the  quantity  of  fruit 
juice.  That  is  to  say.  In  a  season  when 
there  has  been  a  great  deal  of  heat  and 
sunshine  there  will  be  more  sugar  in 
the  fruit  than  in  a  cold,  wet  season;  con- 
sequently, 1  pint  of  currant  juice  will 
require  but  three-quarters  of  a  pint  of 
sugar.  But  in  a  cold,  wet  season  the 
pint  of  sugar  for  the  pint  of  juice  must 
be  measured  generously. 

Another  cause  of  the  jelly  crystalliz- 
ing is  hard  boiling.  When  the  syrup 
boils  so  rapidly  that  particles  of  it  are 
thrown  on  the  upper  part  of  the  sides 
of  the  preserving  kettle  they  often  form 
crystals.  If  these  crystals  are  stirred 
into  the  syrup  they  are  apt  to  cause  the 
mass  to  crystallize  in  time. 

The  use  of  the  syrup  gauge  and  care 
not  to  boll  the  syrup  too  violently  would 
do  away  with  all  uncertainty  in  jelly 
making.  The  syrup  gauge  should  reg- 
ister 25  degrees,  no  matter  what  kind  of 
fruit  is  used.     Jellies  should  be  covered 
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closely   and   kept   in   a  cool,   dry,    dark 
place. 

Cmrant  Jelly 

The  simplest  method  of  making  cur- 
rant jelly  is  perhaps  the  following:  Free 
the  currants  from  leaves  and  large  stems. 
Put  them  in  the  preserving  kettle;  crush 
a  few  with  a  wooden  vegetable  masher 
or  spoon;  heat  slowly,  stirring  frequent- 
ly. 

When  the  currants  are  hot,  crush  them 
with  the  vegetable  masher.  Put  a  hair 
sieve  or  strainer  over  a  large  bowl;  over 
this  spread  a  double  square  of  cheese- 
cloth. Turn  the  crushed  fruit  and  juice 
into  the  cheesecloth,  and  let  it  drain  as 
long  as  it  drips,  but  do  not  use  pressure. 
To  hasten  the  process  take  the  corners 
of  the  straining  cloth  firmly  in  the  hands 
and  lift  from  the  sieve;  move  the  con- 
tents by  raising  one  side  of  the  cloth  and 
then  the  other.  After  this  put  the  cloth 
over  another  bowl.  Twist  the  ends  to- 
gether and  press  out  as  much  juice  as 
possible.  This  juice  may  be  used  to 
make  a  second  quality  of  jelly. 

The  clear  juice  may  be  made  into  jel- 
ly at  once,  or  it  may  be  strained  through 
a  flannel  bag.  In  any  case,  the  method 
of  making  the  jelly  is  the  same. 

Measure  the  juice,  and  put  it  in  a  clean 
preserving  kettle.  For  every  pint  of  juice 
add  a  pint  of  grranulated  sugar. 

Stir  until  the  sugar  is  dissolved,  then 
place  over  the  fire;  watch  closely,  and 
when  it  boils  up  draw  it  back  and  skim; 
put  over  the  fire  again,  and  boil  and  skim 
once  more;  boll  and  skim  a  third  time; 
then  pour  into  hot  glasses  taken  from 
the  pan  of  water  on  the  stove  and  set  on 
a  board.  Place  the  board  near  a  sunny 
window  in  a  room  where  there  is  no  dust. 
It  is  a  great  protection  and  advantage  to 
have  sheets  of  glass  to  lay  on  top  of  the 
tumblers.  As  soon  as  the  jelly  is  set 
cover  by  one  of  the  three  methods  given 
under  "Covering  Jellies." 

To  make  very  transparent  currant  jelly, 
heat,  crush,  and  strain  the  currants  as 
directed  in  the  simplest  process.  Put 
the  strained  juice  in  the  flannel  bag  and 
let  it  drain  through.     Measure  the  juice 


and  sugar,  pint  for  pint,  and  finish  as 
directed  above. 

To  make  currant  jelly  by  the  cold  pro- 
cess follow  the  first  rule  for  jelly  as  far 
as  dissolving  the  sugar  in  the  strained 
juice.  Fill  warm,  sterilized  glasses  with 
this.  Place  the  glasses  on  a  board  and 
put  the  board  by  a  sunny  window.  Cover 
with  sheets  of  glass  and  keep  by  the 
window  until  the  jelly  is  set.  The  jelly 
will  be  more  transparent  if  the  juice  is 
strained  through  the  fiannel  bag.  Jelly 
made  by  the  cold  process  is  more  delicate 
than  that  made  by  boiling,  but  it  does 
not  keep  quite  so  well. 

Baspberry  and  Cnrrant  Jelly 

Make  the  same  as  currant  jelly,  using 
half  currants  and  half  raspberries. 

Baspberry  Jelly 

Make  the  same  as  currant  jelly. 

Blackberry  Jelly 

Make  the  same  as  currant  jelly. 

Strawberry  Jelly 

To  10  quarts  of  strawberries  add  2 
quarts  of  currants  and  proceed  as  for 
currant  jelly,  but  boil  fifteen  minutes. 

Bipe  Grape  Jelly 

An  acid  grape  is  best  for  this  jelly. 
The  sweet,  ripe  grapes  contain  too  much 
sugar.  Half-ripe  fruit,  or  equal  portions 
of  nearly  ripe  and  green  grapes,  will  al- 
so be  found  satisfactory.  Wild  grapes 
make  delicious  jelly.  Make  the  same 
as  currant  jelly. 

Green  Grape  Jelly 

Make  the  same  as  apple  jelly. 

Plom  Jelly 

Use  an  underripe  acid  plum.  Wash 
the  fruit  and  remove  the  stems.  Put  into 
the  preserving  kettle  with  1  quart  of 
water  for  each  peck  of  fruit.  Cook 
gently  until  the  plums  are  boiled  to 
pieces.  Strain  the  juice  and  proceed  the 
same  as  for  currant  jelly. 

Apple  Jelly 

Wash,  stem,  and  wipe  the  apples,  being 
careful  to  clean  the  blossom  end  thoro- 
ughly. Cut  into  quarters  and  put  into 
the  preserving  kettle.    Barely  cover  with 
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cold  water  (about  4  quarts  to  8  of  ap- 
ples) and  cook  gently  until  the  apples 
are  soft  and  clear.  Strain  the  juice  and 
proceed  as  for  currant  Jelly.  There 
should  be  but  3  quarts  of  Juice  from  8 
quarts  of  apples  and  4  of  water. 

Apples  vary  In  the  percentage  of  sugar 
and  acid  they  contain.  A  fine-flavored 
acid  apple  should  be  employed  when  pos- 
sible. Apple  Jelly  may  be  made  at  any 
time  of  the  year,  but  winter  apples  are 
best  and  should  be  used  when  in  their 
prime,  i.  e.,  from  the  fall  to  December 
or  January.  When  it  is  found  necessary 
to  make  apple  Jelly  in  the  spring,  add  the 
Juice  of  one  lemon  to  every  pint  of  apple 
Juice. 

Cider  Apple  Jelly 

Make  the  same  as  plain  apple  Jelly, 
but  covering  the  apples  with  cider  in- 
stead of  water.  The  cider  must  be  fresh 
from  the  press. 

Crab  Apple  Jelly 

Make  the  same  as  plain  apple  Jelly. 

Quince  Jelly 

Rub  the  quinces  with  a  coarse  crash 
towel;  cut  out  the  blossom  end.  Wash 
the  fruit  and  pare  it  and  cut  in  quarters. 
Cut  out  the  cores,  putting  them  in  a  dish 
by  themselves.  Have  a  large  bowl  half 
full  of  water;  drop  the  perfect  pieces  of 
fruit  into  this  bowl.  Put  the  parings 
and  imperfect  parts,  cut  very  fine,  into 
the  preserving  kettle.  Add  a  quart  of 
water  to  every  2  quarts  of  fruit  and  par- 
ings. Put  on  the  fire  and  cook  gently 
for  two  hours.  Strain  and  finish  the 
same  as  apple  Jelly.  The  perfect  fruit 
may  be  preserved  or  canned. 

To  make  quince  Jelly  of  a  second  qual- 
ity, when  the  parings  and  fruit  are  put 
on  to  cook  put  the  cores  into  another 
kettle  and  cover  them  generously  with 
water  and  cook  two  hours.  After  all  the 
Juice  has  been  drained  from  the  parings 
and  fruit,  put  what  remains  into  the  pre- 
serving kettle  with  the  cores.  Mix  well 
and  turn  into  the  straining  cloth.  Press 
all  the  Juice  possible  from  this  mixture. 
Put  the  Juice  in  the  preserving  kettle 
with  a  pint  of  sugar  to  a  pint  of  juice; 
boil  ten  minutes. 


Wild  Fmlts  for  Jellies 

Wild  raspberries,  blackberries,  barber- 
ries, grapes,  and  beach  plums  all  make 
delicious  Jellies.  The  frequent  failures 
in  making  barberry  Jelly  come  from  the 
fruit  not  being  fresh  or  from  being  over- 
ripe. 

Preparatloii  of  the  Glasses  for  Jelly 

Sterilize  the  glasses;  take  from  the 
boiling  water  and  set  them  in  a  shallow 
baking  pan  in  which  there  is  about  2 
inches  of  boiling  water. 

Covering  Jellies 

Jellies  are  so  rich  in  sugar  that  they 
are  protected  from  bacteria  and  yeasts, 
but  they  must  be  covered  carefully  to 
protect  them  from  mold  spores  and 
evaporation.  The  following  methods  of 
covering  jellies  are  good: 

Have  disks  of  thick  white  paper  the 
size  of  the  top  of  the  glass.  When  the 
Jelly  is  set,  brush  the  top  over  with 
brandy  or  alcohol.  Dip  the  disk  of  paper 
in  the  spirits  and  put  it  on  the  jelly. 
If  the  glasses  have  covers,  put  them  on. 
If  there  are  no  covers,  cut  disks  of  pa- 
per about  half  an  inch  in  diameter  larger 
than  the  top  of  the  glass.  Beat  together 
the  white  of  one  egg  and  a  tablespoonful 
of  cold  water.  Wet  the  paper  covers 
with  this  mixture  and  put  over  the  glass, 
pressing  down  the  sides  well  to  make 
them  stick  to  the  glass;  or  the  covers 
may  be  dipped  in  olive  oil  and  tied  on 
the  glasses,  but  they  must  be  cut  a  little 
larger  than  when  the  white  of  egg  is 
used. 

A  thick  coating  of  parafiln  makes  a 
good  cover,  but  not  quite  so  safe  as  the 
paper  dipped  in  brandy  or  alcohol,  be- 
cause the  spirits  destroy  any  mold  or 
spores  that  may  happen  to  rest  on  the 
Jelly.  If  such  spores  are  covered  with 
the  paraffin  they  may  develop  under  it. 
However,  the  paper  wet  with  spirits 
could  be  put  on  first  and  the  paraffin 
poured  over  it 

If  parafiln  is  used,  break  it  into  pieces 
and  put  in  a  cup.  Set  the  cup  in  a  pan 
of  warm  water  on  the  back  of  the  stove. 
In  a  few  moments  it  will  be  melted  enough 
to    cover    the   Jelly.     Have   the    coating 
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about  a  fourth  of  an  inch  thick.  In  cool- 
ing the  paraffin  contracts,  and  if  the  lay- 
er is  very  thin  it  will  crack  and  leave 
a  portion  of  the  jelly  exposed. 

Canned  or  Bottled  Fmit  Jnlces 

Fruit  Juice  is  most  desirable  for  drink- 
ing oir  for  culinary  purposes.  Grape 
Juice  is  particularly  good  as  a  drink.  It 
may  be  canned  with  or  without  sugar, 
but,  except  where  the  grapes  have  a 
large  percentage  of  sugar,  as  is  the  case 
In  California,  some  sugar  should  be  added 
to  the  Juice  in  canning.  Currant  Juice 
may  be  sterilized  and  canned  without 
sugar.  This  Juice  may  be  made  into  Jel- 
ly at  any  season  of  the  year. 

Fruit  Juices  that  are  designed  for  use 
in  frozen  creams  and  water  ices  should 
be  canned  with  a  generous  amount  of 
sugar. 

For  grape  Juice  good  bottles  are  to  be 
preferred  to  fruit  cans.  If  you  can  get 
the  self-sealing  bottles,  such  as  pop  or 
beer  comes  in,  the  work  of  putting  up 
grape  Juice  will  be  light.  If  bottles  are 
employed,  be  very  careful  to  sterilize 
both  bottles  and  corks. 

Gr^^e  Jnlce 

Wash  the  grapes  and  pick  from  the 
stems.  Put  the  fruit  in  the  preserving 
kettle  and  crush  slightly.  Heat  slowly 
and  boil  gently  for  half  an  hour.  Crush 
the  fruit  with  a  wooden  spoon. 

Put  a  sieve  or  colander  over  a  large 
bowl  and  spread  a  square  of  cheesecloth 
over  the  sieve.  Turn  the  fruit  and  Juice 
into  the  cheesecloth;  drain  well,  then 
draw  the  edges  of  the  cheesecloth  to- 
gether and  twist  hard  to  press  out  all  the 
Juice  possible. 

Put  the  strained  Juice  in  a  clean  pre- 
serving kettle  and  on  the  fire.  When  it 
boils  up,  draw  back  and  skim.  Let  it 
boil  up  again  and  skim;  then  add  the 
sugar  and  stir  until  dissolved.  Boil  five 
minutes,  skimming  carefully.  Fill  hot 
sterilized  Jars  or  bottles.  Put  the  Jars 
or  bottles  in  a  moderate  oven  for  ten 
minutes,  in  pans  of  boiling  water.  Have 
some  boiling  Juice  and  pour  a  little  of  it 
into  the  Jars  as  they  are  taken  from  the 


oven;  then  seal.  Place  on  boards  and 
set  askte  out  of  a  cold  draft.  A  good 
proportion  of  sugar  and  Juice  is  1  gill 
of  sugar  to  a  quart  of  Juice. 

Baspberry,  Blackberry,  Strawberry  and 
Cnrrant  Juices 

With  all  these  fruits  except  currants, 
proceed  the  same  as  for  grape  Juice,  but 
adding  half  a  pint  of  sugar  to  each  quart 
of  Juice.  Currants  will  require  1  pint  of 
sugar  to  a  quart  of  Juice. 

Cherry,  Flnm  and  Peach  Jniees 

To  preserve  the  Juice  of  cherries,  plums, 
peaches,  and  similar  fruits,  proceed  as 
for  Jelly,  but  adding  to  each  quart  of 
Juice  half  a  pint  of  sugar  instead  of  a 
quart  as  for  Jelly.  If  it  is  not  desired  to 
have  the  fruit  Juice  transparent,  the  pulp 
of  the  fruit  may  be  pressed  to  extract 
all  the  liquid. 

Fmit  Syrnps 

The  only  difference  between  syrups  and 
Juice  is  that  in  the  syrup  there  must  be 
at  least  half  as  much  sugar  as  fruit  Juice. 

These  syrups  are  used  for  flavoring  ice 
creams  and  water  ices.  They  also  make 
a  delicious  drink,  when  two  or  three 
spoonfuls  are  added  to  a  glass  of  ice 
water. 

Baspberry  Tlnegar 

Put  4  quarts  of  raspberries  in  a  bowl 
and  pour  over  them  2  quarts  of  vinegar. 
Cover  and  set  in  a  cool  place  for  two 
days.  On  the  second  day  strain  the  vine- 
gar through  cheesecloth.  Put  4  quarts 
of  fresh  raspberries  in  the  bowl  and  pour 
over  them  the  vinegar  strained  from  the 
first  raspberries.  Put  in  a  cool  place  for 
two  days,  then  strain.  Put  the  strained 
Juice  in  a  preserving  kettle  with  3  quarts 
of  sugar.  Heat  slowly,  and  when  the 
vinegar  boils  skim  carefully.  Boil  twen- 
ty minutes,  then  put  in  sterilized  bottles. 

About  2  tablespoon fuls  of  vinegar  to  a 
glass  of  water  makes  a  refreshing  drink. 

Similar  vinegars  may  be  made  from 
blackberries  and  strawberries. 

Mabia  Pabloa, 

TJ.     S.    Department    of    Agriculture,    Parmer's 
Bulletin  No.  203. 
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Canning  Vegetables  in^the 

Home 

One  of  the  many  problems  that  con- 
front the  American  housewife  is  the  sup- 
ply of  vegetables  for  her  table  during 
the  winter  months.  "What  can  I  have  for 
dinner  today?"  is  a  question  often  heard. 
Since  the  advent  of  the  modern  green- 
house and  the  forcing  of  vegetables  under 
glass,  fresh  vegetables  can  usually  be 
found  at  any  time  in  the  markets  of  the 
large  cities.  But  the  cost  of  forcing 
vegetables  or  growing  them  out  of  sea- 
son is  and  will  continue  to  be  very  great. 
This  makes  the  price  so  high  as  almost 
to  prohibit  their  use  by  people  of  moder- 
ate means,  except  as  a  luxury.  A  health- 
ful diet,  however,  must  include  vege- 
tables, and  therefore  the  housewife  turns 
to  canned  goods  as  the  only  alternative. 
These  are  sometimes  poor  substitutes  for 
the  fresh  article,  especially  the  cheaper 
commercial  grades,  which  necessarily  lack 
the  delicate  flavor  of  the  fresh  vege- 
table. There  is  practically  no  danger, 
however,  from  contamination  with  tin  or 
other  metals  providing  the  containers  are 
made  of  proper  materials  and  handled 
carefully.  In  some  cases  the  proper  care 
is  not  taken  in  packing  vegetables  for 
market.  The  decayed  and  refuse  portions 
are  not  so  carefully  removed  as  they 
should  be  and  the  requisite  degree  of 
cleanliness  is  not  observed  in  their  pack- 
ing. Happily,  however,  such  carelessness 
is  not  general. 

Every  housewife  may  run  a  miniature 
canning  factory  in  her  own  kitchen,  and 
on  the  farm  this  is  especially  economical 
and  desirable,  the  economy  being  less  pro- 
nounced in  the  case  of  city  dwellers,  who 
must  buy  their  fruits  and  vegetables. 
Enough  vegetables  annually  go  to  waste 
from  the  average  farm  garden  to  supply 
the  table  during  the  entire  winter.  But 
usually  the  farmer's  wife  cans  her  to- 
matoes, preserves  her  fruits,  and  leaves 
her  most  wholesome  and  nutritious  vege- 
tables to  decay  in  the  field,  under  the  im- 
pression that  it  is  impossible  to  keep 
them.  This  is  a  great  mistake.  It  is 
just  as  easy  to  keep  com  or  string  beans 


as  it  is  to  keep  tomatoes,  if  you  know 
how. 

The  same,  general  methods  for  steriliza- 
tion and  canning  operations  should  be 
followed  in  the  canning  of  vegetables  as 
in  the  canning  of  fruits. 

So-Called  **PreserTlng  Powders" 

There  are  a  great  many  brands  of  so- 
called  "preserving  powders"  on  the  mar- 
ket These  are  sold  not  only  under  ad- 
vertised trade  names,  but  by  druggists 
and  peddlers  everywhere.  In  the  direc- 
tions for  use  the  housewife  is  told  to  fill 
the  Jar  with  the  fruit  or  vegetable  to  be 
canned,  to  cover  with  water,  and  to  add 
a  teaspoonful  of  the  powder.  It  is  true 
that  these  powders  may  prevent  the  de- 
cay of  the  fruit  or  vegetable,  but  they 
also  encourage  uncleanly,  careless  work, 
and  in  the  hands  of  inexperienced  persons 
may  be  dangerous.  While  with  small 
doses  the  influence  may  not  be  apparent 
in  an  adult  in  normal  health,  with  a 
child  or  an  invalid  the  effect  may  be  of 
a  serious  nature.  The  proper  way  to 
sterilize  is  by  means  of  heat,  and  as  this 
can  be  done  very  easily  and  cheaply  the 
use  of  chemical  preservatives  in  canning 
is  not  to  be  recommended. 

Kinds  of  Jars 

The  first  requisite  for  successful  can- 
ning is  a  good  Jar.  Glass  is  the  most 
satisfactory.  Tin  is  more  or  less  soluble 
in  the  Juices  of  fruits  and  vegetables. 
Even  the  most  improved  styles  of  tin 
cans  which  are  lacquered  on  the  inside 
to  prevent  the  Juice  from  coming  in  con- 
tact with  the  tin  are  open  to  this  objec- 
tion. While  the  small  amount  of  tin 
may  not  be  injurious,  it  gives  an  unde- 
sirable color  to  many  canned  articles.  Tin 
cans  can  not  readily  be  used  a  second 
time,  while  glass  with  proper  care  will 
last  indefinitely. 

There  are  a  great  many  kinds  of  glass 
jars  on  the  market,  many  of  them  pos- 
sessing certain  distinct  points  of  advan- 
tage. The  ordinary  screw-top  Jar  is  the 
one  in  most  common  use.  Although  cheap 
in  price,  these  Jars  are  the  most  expen- 
sive in  the  long  run.  The  tops  last  only 
a  few  years  and,  being  cheaply  made,  the 
breakage  Is  usually  greater  than  that  of 
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a  better  grade  .of  Jar.  The  tops  also  fur- 
nish an  excellent  hiding  place  for  germs, 
which  makes  sterilization  very  difficult. 
A.n  improved  type  of  screw-top  jar  is 
now  in  use.  These  are  fitted  with  a  glass 
top  held  in  place  by  a  metal  cover  which 
screws  down  over  the  neck  of  the  Jar. 
If  the  canning  or  sterilization  is  con- 
ducted properly,  practically  all  of  the 
air  will  be  driven  out  of  the  Jar  by  the 
steam.  Upon  cooling,  this  is  condensed, 
a  vacuum  is  formed  on  the  inside  which 
clamps  down  the  glass  top  against  the 
rubber  ring  and  seals  the  Jar  automatic- 
ally. The  metal  cover  can  then  be  re- 
moved, as  the  pressure  of  the  outside  air 
will  hold  the  glass  top  securely  in  place. 

Another  type  of  Jar  in  common  use  re- 
quires no  rubber  rings,  but  is  fitted  with 
a  metal  top,  lacquered  on  both  sides  and 
having  a  groove  around  the  lower  edge. 
This  groove  contains  a  composition  of  the 
consistency  of  rubber  which  Is  melted 
during  canning  by  the  heat  of  the  Jar  and 
forms  a  seal  that  takes  the  place  of  the 
rubber  ring.  These  metal  tops  must  be 
renewed  each  year,  as  it  is  necessary  to 
puncture  them  in  order  to  open  the  Jar. 

The  most  satisfactory  Jar  that  the  writ- 
er has  had  any  experience  with  has  a  rub- 
ber ring  and  glass  top  which  is  held  in 
place  by  a  simple  wire  spring.  There  are 
several  brands  of  these  Jars  on  the  mar- 
ket, 80  no  difficulty  should  be  experienced 
in  obtaining  them.  Vegetables  often  spoil 
after  being  sterilized  because  of  defective 
rubbers.  It  is  poor  economy  to  buy  cheap 
rubbers  or  to  use  them  a  second  time. 
As  a  general  rule  black  rubbers  are  more 
durable  than  white  ones. 

Buy  a  good  grade  of  Jar.  The  best  qual- 
ity usually  retails  at  from  a  |1  to  a 
$1.25  a  dozen.  The  initial  expense  may 
be,  therefore,  somewhat  high,  but  with 
proper  care  they  should  last  many  years. 
The  annual  breakage  should  be  less  than 
3  per  cent  on  the  average.  In  selecting  a 
Jar  always  give  preference  to  those  having 
wide  mouths.  In  canning  whole  fruit  or 
vegetables  and  in  cleaning  the  Jars  the 
wide  mouth  will  be  found  to  be  decidedly 
preferable. 


Containers  for  Sterillilng 

The  writer  uses  a  tin  clothes  boiler 
with  a  false  bottom  made  of  wire  netting 
cut  to  fit  it.  The  netting  is  made  of 
medium-sized  galvanized  wire  (No.  16) 
with  one-half  Inch  mesh.  A  false  bot- 
tom is  absolutely  necessary,  as  the  Jars 
will  break  if  set  fiat  upon  the  bottom  of 
the  boiler.  Narrow  strips  of  wood,  straw, 
or  almost  anything  of  this  nature  may  be 
used  for  the  purpose,  but  the  wire  gauze 
is  clean  and  convenient. 

There  c^re  several  varieties  of  patent 
steamers  or  steam  cookers  in  common 
use.  These  have  either  one  or  two  doors 
and  hold  a  dozen  or  more  quart  Jars. 
They  are  ideal  for  canning,  but  they  are 
somewhat  expensive  and  can  be  easily 
dispensed  with.  A  common  ham  boiler  or 
clothes  boiler  with  a  tight-fitting  cover 
will  answer  every  purpose. 

Selection  and  Preparation  of  Yegetables 

The  first  step  in  successful  canning  is 
the  selection  and  preparation  of  the 
vegetables.  Never  attempt  to  can  any 
vegetable  that  has  matured  and  com- 
menced to  harden  or  one  that  has  begun 
to  decay.  As  a  general  rule,  young 
vegetables  are  superior  in  flavor  and  tex- 
ture to  the  more  mature  ones.  This  is 
especially  true  of  string  beans,  okra, 
and  asparagus.  Vegetables  are  better  if 
gathered  in  the  early  morning  while  the 
dew  is  still  on  them.  If  it  is  Impossible 
to  can  them  immediately,  do  not  allow 
them  to  wither,  but  put  them  in  cold 
water  or  in  a  cold,  damp  place  and  keep 
them  crisp  until  you  are  ready  for  them. 
Do  your  canning  in  a  well-swept  and 
well-dusted  room.  This  will  tend  to  re- 
duce the  number  of  spores  floating  about 
and  lessen  the  chances  of  inoculation. 

In  the  following  pages  are  given  in- 
structions for  canning  some  of  the  more 
common  vegetables,  but  the  housewife 
can  add  to  these  at  will.  The  principle 
of  sterilization  is  the  same  for  all  meats, 
fruits,  vegetables. 

Com 

Contrary  to  the  general  opinion,  com 
is  one  of  the  easiest  vegetables  to  can. 
The  United  States  Department  of  Agri- 
culture has  shown  that  the  amount  of 
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sugar  in  the  sweet  varieties  diminishes 
very  rapidly  after  the  ear  is  pulled  from 
the  stalk;  therefore  in  order  to  retain  the 
original  sweetness  and  flavor  it  is  neces- 
sary to  can  corn  very  soon  after  it  is 
pulled — ^within  an  hour  if  possible.  Se- 
lect the  ears  with  full  grains  before 
they  have  begun  to  harden,  as  this  is 
the  period  of  greatest  sugar  content. 
Husk  them  and  brush  the  silks  off  with 
a  stiff  brush.  Shear  off  the  grains  with 
a  sharp  knife  and  pack  the  Jar  full.  Add 
salt  to  taste,  usually  about  a  teaspoon- 
ful  to  the  quart  is  sufficient,  and  fill  up 
the  jar  to  the  top  with  cold  water.  Put 
the  rubber  ring  around  the  neck  of 
the  Jar  and  place  the  top  on  loosely.  Be 
careful  not  to  press  down  the  spring  at 
the  side  of  the  Jar. 

Place  the  false  bottom  in  the  boiler  and 
put  in  as  many  Jars  as  the  boiler  will 
conveniently  hold.  Don't  try  to  crowd 
them  in.  Leave  space  between  them. 
Pour  in  about  3  inches  of  cold  water,  or 
Just  enough  to  form  steam  and  to  pre- 
vent the  boiler  from  going  dry  during  the 
boiling.  It  is  not  necessary  to  have  the 
water  up  to  the  neck  of  the  Jars,  as  the 
steam  will  do  the  cooking.  Put  the  cover 
on  the  boiler  and  set  it  on  the  stove. 
Bring  the  water  to  a  boil  and  keep  it 
boiling  for  one  hour.  At  the  end  of  that 
time  remove  the  cover  of  the  boiler  and 
all«w  the  steam  to  escape.  Press  down 
the  spring  at  the  side  of  the  Jar.  This 
clamps  on  the  top  and  will  prevent  any 
outside  air  from  entering.  The  Jars  can 
now  be  removed  and  cooled  or  allowed 
to  stand  in  the  boiler  until  the  next  day. 

On  the  second  day  raise  the  spring  at 
the  side  of  the  Jar.  This  will  relieve  any 
pressure  from  steam  that  might  accumu- 
late inside  the  Jar  during  the  second  cook- 
ing. Place  the  Jars  again  in  the  boiler 
and  boil  for  one  hour.  Clamp  on  the 
top  a^  on  the  preceding  day  and  allow 
them  to  cool.  Repeat  this  operation  on 
the  third  day.  In  removing  the  Jars 
from  the  boiler  be  careful  not  to  expose 
them  to  a  draft  of  cold  air  while  they 
are  hot,  as  a  sudden  change  in  tempera- 
ture is  likely  to  crack  them. 

After  the  sterilization  is  complete  the 
Jars  may  be  set  aside  for  a  day  or  two 


and  then  tested.  This  is  done  by  releas- 
ing the  spring  at  the  side  and  picking 
up  the  Jar  by  the  top.  If  there  lias  been 
the  least  bit  of  decomposition,  or  if 
sterilization  has  not  been  complete,  the 
top  will  come  off.  This  is  because  the 
pressure  on  the  top  has  been  relieved 
by  the  gas  formed  by  the  bacteria.  In 
this  case  it  is  always  best  to  empty  out 
the  corn  and  fill  up  the  Jar  with  a  fresh 
supply.  If  canning  fruits  or  some  ex- 
pensive vegetable,  however,  examine  the 
contents  of  the  Jar  and,  if  the  decomposi- 
tion has  not  gone  far  enough  to  injure 
the  flavor,  place  it  once  more  in  the 
boiler  and  sterilize  over  again.  If  the 
top  does  not  come  off,  you  may  feel  sure 
that  the  vegetable  is  keeping. 

String  Beans 

Select  young  and  tender  beans,  string 
them,  and  break  them  into  short  lengths. 
Pack  flrmly  in  the  Jar,  cover  with  cold 
water,  and  add  a  teaspoon  of  salt  to  each 
quart  Put  on  the  rubber  and  top  and 
boil  for  one  hour  on  each  of  three  suc- 
cessive days,  as  directed  under  "Com." 
A  small  pod  of  red  pepper  placed  in  the 
bottom  of  the  Jar  will  give  a  delightful 
flavor  to  this  vegetable. 

Egg  Plant 
Pare  the  egg  plant,  cut  in  thin  slices, 
and  drop  in  boiling  water  for  fifteen  or 
twenty  minutes.  Drain  off  the  water  and 
pack  the  slices  in  the  Jar.  Cover  with 
water  and  sterilize  as  directed  under 
"Com."  The  slices  of  egg  plant  are  pli- 
able and  may  be  taken  from  the  Jar 
without  being  broken  and  either  fried  in 
bread  crumbs  or  made  into  pudding  and 
baked. 

Beets 

Although  beets  will  keep  in  the  cellar 

over  winter,  it  is  very  desirable  to  can 
them  while  they  are  young  and  tender, 
as  the  mature  beet  is  apt  to  be  stringy 
and  lacking  in  flavor.  Wash  the  young 
beets,  cut  off  the  tops,  and  put  them  in 
boiling  water  for  about  an  hour  and  a 
half,  or  until  they  are  thoroughly  cook- 
ed. Take  off  the  skins,  cut  in  thin  slices, 
and  pack  into  the  Jars.  Cover  with 
water  and  sterilize  in  the  manner  previ- 
ously described.  If  a  mild  pickle  is 
desired,  make  a  mixture  of  equal  parts 
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of  water  and  good  vinegar,  sweeten  to 
taste,  and  cover  the  beets  with  this  mix- 
ture instead  of  water. 

Okra  or  Gnmbo 

This  is  a  vegetable  worthy  of  more  ex- 
tended culture.  Although  extensively 
srown  in  the  South,  it  is  comparatively 
unknown  in  the  North.  It  Is  easily  kept 
and  makes  a  delicious  vegetable  for  the 
winter.  Wash  the  young  and  tender 
pods,  cut  them  in  short  lengths,  pack 
In  the  jars,  cover  with  water  and  steril- 
ize.   Okra  is  used  for  soups  or  stews. 

Summer  Squash 

Out  the  vegetables  into  small  blocks, 
pack  in  the  Jars,  and  cover  with  water. 
Add  a  teaspoon  of  salt  to  each  quart  and 
sterilize.  It  is  sometimes  preferable  with 
this  vegetable,  however,  to  pare  ofF  the 
skin,  boil  or  steam  until  thoroughly  done, 
mash  them,  and  then  pack  in  the  Jars 
and  sterilize.  If  canned  in  the  latter  way, 
it  is  advisable  to  steam  them  for  an  hour 
and  a  half,  instead  of  for  an  hour,  on 
each  of  three  days,  as  the  heat  pene- 
trates the  Jar  very  slowly.  It  is  absolute- 
ly necessary  that  the  interior  of  the  Jar 
should  reach  the  temperature  of  boiling 
water.  A  Jar  will  usually  hold  about 
twice  as  much  of  the  cooked  vegetable  as 
it  will  of  the  uncooked. 

English  Peas 

When  prepared  and  canned  in  the  prop- 
er way,  peas  are  easily  kept  and  never 
lose  the  delicate  flavor  that  they  possess 
when  fresh.  Shell  the  young  peas,  pack 
in  Jars,  and  sterilize  as  directed  under 
"Corn." 

Asparagns 

Can  the  young  tips  only,  in  the  same 

way  as  you  would  com. 

Caallflower 

This  vegetable  usually  keeps  very  well, 
but  if  the  supply  for  the  winter  should 
begin  to  spoil  it  may  be  necessary  to  can 
it  during  the  summer.  Prepare  it  as  you 
would  for  the  table,  pack  it  into  Jars, 
and  sterilize. 

Carrots  and  Parsnips 

These,  if  gathered  during  the  early  sum- 
mer and  canned,  make  most  excellent 
vegetables  for  the  winter.  The  young 
plants  at  that  season  are  not  stringy  and 


have  not  yet  developed  the  strong  taste 
that  is  so  objectionable  to  some  people. 
Prepare  as  you  would  for  the  table,  and 
sterilize. 

Tomatoes 

Every  housewife  knows  how  to  can 
tomatoes.  They  are  very  easily  kept, 
even  in  the  common  screw-top  Jar.  If  one 
already  has  on  hand  a  number  of  Jars  of 
this  pattern,  it  is  best  to  use  them  for 
preserves  or  for  canning  tomatoes  and  to 
purchase  the  more  modem  styles  for  can- 
ning other  vegetables.  In  using  the 
screw-top  Jars  be  careful  to  sterilize  them 
first  by  placing  in  cold  water,  bringing 
to  a  boil,  and  boiling  for  about  ten  min- 
utes. The  rubber  and  top  should  also  be 
immersed  in  boiling  water  for  the  same 
length  of  time.  Remove  them  from  the 
boiling  water  when  needed,  handling  as 
little  as  possible.  Be  careful  not  to  put 
the  fingers  on  the  inside  of  the  top  or  the 
inner  edge  of  the  mbber.  Fill  the  Jar 
with  the  cooked  tomatoes  while  steaming 
hot,  put  on  the  rubber,  screw  on  the  top 
firmly,  invert  it,  and  let  it  stand  in  that 
position  until  cool. 

Kohl-Babl 

This  vegetable  resembles  the  turnip  in 
its  habits  of  growth,  although  in  fiavor  it 
more  nearly  approaches  the  cauliflower. 
It  is  grown  in  many  sections  of  the  North, 
but  in  the  South  it  is  almost  unknown. 
Prepare  it  as  you  would  turnips,  pack  in 
the  Jar,  and  sterilize. 

Lima  Beans 

Lima  beans  lose  their  flavor  very  quick- 
ly after  being  shelled;  therefore  it  is 
necessary  to  can  them  as  soon  as  possible 
after  gathering.  Discard  all  pods  that 
have  begun  to  harden,  and  proceed  as  you 
would  with  com. 

Pnmpkln  or  Winter  Squash 

If  provided  with  a  warm,  dry  cellar,  one 
may  keep  certain  varieties  of  these  vege- 
tables all  winter.  Some  of  the  best  varie- 
ties, however,  do  not  keep  well,  and  even 
the  best  keepers  when  not  properly 
housed  begin  to  decay  in  December  or 
January.  It  is  then  necessary  to  can 
them  in  order  to  save  them.  If  one  has 
a  limited  number  of  Jars,  it  is  a  good  plan 
to  fill  them  all  with  other  vegetables  dur- 
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ing  the  summer  and  upon  the  approach  of 
frost  to  gather  the  pumpkins  and  bring 
them  indoors.  By  the  time  the  pumpkins 
begin  to  spoil,  enough  Jars  will  be  emptied 
to  hold  them.  They  can  now  be  steam- 
ed and  canned  in  the  same  way  as  sum- 
mer squash.  In  this  way  a  supply  of  Jars 
may  be  made  to  do  double  service. 

Snceotasli 

The  writer  has  found  that  a  mixture  of 
corn  and  lima  beans,  or  succotash,  is  one 
of  the  most  difficult  things  to  keep.  This 
furnishes  one  of  the  very  best  mediums 
for  bacterial  growth;  so  extreme  care 
must  be  taken  in  the  process  of  canning. 
It  is  advisable  to  gather  the  com  and 
beans  early  in  the  morning  and  prepare 
and  sterilize  them  in  the  manner  already 
described.  As  with  summer  squash,  it  is 
best  to  boil  for  an  hour  and  a  half,  in- 
stead of  for  an  hour. 

Yegetable  Boast 

A  rather  unusual  dish  for  the  winter 

may  be  made  by  canning  a  mixture  of 
vegetables.  Prepare  corn,  lima  beans,  to- 
matoes, string  beans,  okra,  squash,  and 
egg  plant  as  you  would  for  canning  sepa- 
rately. Mix  these  in  varying  proportions, 
letting  the  com  and  lima  beans  predom- 
inate. Add  two  or  three  midium-sized 
onions  to  each  quart  of  this  mixture  and 
run  all  through  a  food  chopper  in  order 
to  mix  it  thoroughly.  Pack  into  jars 
and  sterilize.  In  preparing  for  the  table 
mix  with  an  equal  volume  of  bread 
crumbs,  a  piece  of  butter  the  size  of  a 
walnut,  and  one  egg;  season  to  taste  with 
pepper  and  salt,  and  bake  in  a  round  bak- 
ing dish  until  brown.  Cut  into  slices  as 
you  would  a  cake  and  serve  hot  with  a 
drawn  butter  sauce. 

Corn,  okra,  and  tomatoes,  mixed  in 
equal  proportions,  may  be  canned  in  this 
way  as  a  soup  stock. 

FreshnesB  of  Flavor  and  Color 

Vegetables      when      canned      properly 

should  retain  their  attractive  color  and 
lose  very  little  of  their  flavor.  It  will 
be  found  almost  impossible  to  detect  any 
difference  either  in  taste  or  in  appear- 
ance between  the  canned  and  the  fresh 
article  if  these  directions  are  carefully 
followed.     The  volatile  oils  which   give 


flavor  to  most  vegetables  are  not  lost  dur- 
ing this  process  of  sterilization.  Cook- 
ing for  three  sliort  periods  in  a  closed 
container  at  a  comparatively  low  temper- 
ature instead  of  cooking  for  one  short 
period  at  a  high  temperature  or  for  one 
long  period  in  an  open  vessel  makes  the 
vital  difference  and  insures  freshness  of 
flavor  and  color.  After  the  Jars  have 
been  sterilized  and  tested,  they  should  be 
kept  in  the  dark,  as  the  sunlight  will  soon 
destroy  the  color  of  the  vegetable. 

How  to  Open  a  Jar 

Jars  of  vegetables  are  sometimes  hard 
to  open,  unless  it  is  done  in  Just  the  right 
way.  Run  a  thin  knife  blade  under  the 
rubber,  next  to  the  Jar,  and  press  against 
it  firmly.  This  will  usually  let  in 
enough  air  to  release  the  pressure  on  the 
top.  In  case  it  does  not,  place  the  Jar 
in  a  deep  saucepan  of  cold  water,  bring 
to  a  boil,  and  keep  it  boiling  for  a  few 
minutes.    The  Jar  will  then  open  easily. 

Cantiong 

These  directions  for  canning  apply  only 
to  pint  and  quart  Jars.  If  half -gallon  Jars 
are  used,  always  increase  the  time  of  boil- 
ing, making  it  an  hour  and  a  half  in- 
stead of  one  hour. 

Do  not  go  into  canning  too  deeply  at 
first.'  Experiment  with  a  few  Jars  in  the 
early  part  of  the  season  and  see  if  they 
keep  well.  It  is  not  a  difficult  matter  to 
can  vegetables  properly.  The  writer  has 
never  lost  a  can  of  string  beans,  okra. 
egg  plant,  carrots,  parsnips,  lima  beans, 
beets,  asparagus,  or  pumpkin  in  several 
years'  experience  and,  has  had  only  one 
can  of  peas  spoil,  a  few  cans  of  corn 
during  the  earlier  trials,  and  a  few  cans 
of  succotash.  Any  housewife  can  do 
equally  well.  If  you  follow  the  direc- 
tions here  given  carefully,  you  will  have 
no  difficulty  whatever.  If  you  should  hap- 
pen to  fail  in  the  first  trial,  rest  assur- 
ed that  you  have  done  something  wrong 
or  left  something  undone.  No  housewife 
who  has  on  hand  during  the  winter  a 
supply  of  home-canned  vegetables  ready 
to  serve  on  ten  minutes'  notice  will  ever 
regret  the  trouble  or  difficulties  exper- 
ienced in  learning.       j.  f.  Beazeale, 

Bureau    of    Chemistry.    U.    S.    Department    of 
Agriculture. 
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AmoQiit  and  Yaliie  of  Canned  and  Dried  Frolt  In  the  United  States 

•PRODUCT  1009  1004                                1809 

Total   value    1157,101,201  1130,465,976                   $99,385,464 

FruiU  and  VegeiablM, 

Value     186,422,883  $72,998,756                   $44,802,665 

Canned  Vegetables: 

Cases     32,884,820  29,579,616                     19.323.780 

Value     $51,568,914  $45,610,993                   $28,734,598 

Tomatoes — 

Cases    12,980.818  9,411.084                       8.700,538 

Value   $18,747,941  $14,020,846                   $13,666,560 

Com — 

Cases      7,451,266  11.209,597                       6.336,984 

Value     $10,832,186  $15,952,386                     $8,191,383 

Peas — 

Cases    5,901,703  4.694,492                       2,543,722 

Value   $10,247,863  $7,928,791                     $4,465,673 

Beans — 

Cases   8,893,200  2.688.015                       1,493.517 

Value $6,013,098  $4,133,810                     $2,025,128 

Asparagus — 

Cases    229,742               ,     

Value $1,975,776                     

Pumpkins — 

Cases    438.426  246.557                          188.078 

Value  $676,048  $346,497                        $202,404 

Sweet  Potatoes — 

Cases    347.186  192,997                            88,626 

Value $581,651  $284,385                        $124,245 

All  Other — 

Cases    2,002.470  1,236,874                            27,866 

Value   $8,144,907  $2,944,278                          $59,210 

Canned  Fruits : 

Cases    5.461,288  4,628.241                        4.467.817 

Value   $12,938,474  $11,722,979                   $11,311,062 

Peaches — 

Cases    1.484,808  1.304.867                        1,449.356 

Value   $3,758,698  $3,902,441                     $4,283,165 

Apples — 

Cases    1,206,774  490^341                           645,762 

Value $1,898,720  $738,013                     $1,125,119 

Apricots — 

Cases    562,811  539,815                          531,648 

Value $1,825,811  $1,641,919                     $1,583,252 


Cases    641.291  789,120  672,485 

Value   $1,888,214  $2,192,910  $2,188,201 

Berries— 

Cases    830.324  489.637  600.419 

Value   $1,783,026  $1,058,659  $1,092,975 

Cherries — 

Cases    382,116  319.350  114.367 

Value $990,914  $825,522  $307,788 

All  Otbei^— 

Cases    354.109  695.111  453,780 

Value     $853,691  $1,363,515  $730,562 

Dried  Fruits — 

Pounds 484.328.767  343.579.623  85.439,406 

Value $21,914,995  $15,664,784  $4,767,005 

Raisins — 

Pounds     19.'5,774.767  121,409.881  14.984.221 

Value     $6,912,533  $6,349,381  $1,062,^68 

Prunes — 

Pounds     138,498.490  117.808,181  25.413,763 

Value    $5,130,412  $3,299,628  $970,927 

Apples — 

Pounds     44.568.244  40.7^7.089  33.212,309 

Value   $3,098,095  $1,7.58,610  $1,906,642 

Peaches — 

Pounds  46,843,391  25,861,074  5,662,390 

Value  $2,423,083  $1,702,205  $812,495 

ApricofR — 

Pounds     29,205.569  19,559.573  6.465,217 

Value   $2,277,177  $1,410,838  $455,394 

All  Other- 
Pounds     29.438,306  18.203.825  701.509 

Value   $2,073,695  $1,144,122  $49,276 

Of  factory  dried  fruit  California  produced  $18,212,316.  or  83.1  per  cent  of  the  total  value 
of  this  class  of  products. 

*  Census  Bulletin  of  Manufactures,  1913. 
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Cantaloup  Culture 


iBtrodBCtlOB 

The  cantaloup  In  Its  season  Is  prob- 
ably the  moat  popular  Fruit  on  the  Amer- 
tttan  table,  appearing  promlnentlr  on 
erery  fi rat-class  menu. 

The  total  consumption  In  the  United 
States,  amounting  to  ten  thousands  of 
carloads,  besides  the  local  home-grovn 
product  which  can  hardly  be  estimated. 
Indicates  an  Industry  ot  great  Impor- 
tance. 

From  the  growers'  stand  point,  however, 
the  story  of  the  melon  Industry  Is  filled 
with  disappointment  and  failures,  dlfH- 
cultles  and  dlBheartenlng  returns,  which 
are  all  but  discouraging  at  times,  yet 
each  season  some  growers  are  making 
a  decided  success  of  the  crop,  either 
through  a  better  experience,  more  fa- 
vorable conditions,  or  exceptional  oppor- 
tunities. Although  the  grower  himself 
may  not  always  realize  the  determining 
elements  of  his  success  yet  to  a  careful 
obserrer  It  Is  erldent  that  man?  of  the 
factors  that  cause  failures  In  cantaloupes 
could  be  overcome  by  a  better  grasp  of 
essential  points;  for  Instance,  a  better 
knowledge  of  the  experience  of  other 
growers,  a  fuller  understanding  ot  the 
needs  of  the  markets.  Oie  best  methods 
of  harvesting  and  handling  the  crop, 
and  the  most  favorable  system  of  mar- 
keting for  the  highest  returns. 

The  various  cantaloup  districts  of  the 
United  States  have  been  canvassed  for 
any  new  Information  on  cantaloupes,  and 
this  Information  has  been  embodied  in 
this  article  covering  the  most  essential 
points   In   regard  to  good  seed,  cultural 


care,  harvesting  and  marketing,  also  ex- 
perience and  suggestions  on  Insects  and 
plant  diseases. 

Folnti   for   Commercial   Growers    1« 
Consider 

In  order  that  preparation  may  be  made 
for  a  better  appreciation  and  understand- 
ing of  some  of  the  determining  factors 
that  may  result  In  success  or  failure  In 
cantaloup  growing  consideration  Is  asked 
of  the  following  questions: 

First,  Are  your  eeasoos  long  enough, 
and  the  climatic  conditions  favorable 
for  cantaloup  growing? 

Second,  Are  you  accessible  to  markets, 
or  good  railroad  faclUUesT 

Third,  Will  your  cantaloupes  come  fn 
competition  with  those  from  other  dis- 
tricts and  cause  a  glutted  market? 

Fourth,  Have  you  some  peculiar  advan- 
tag»  which  will  enable  you  to  meet  com- 
petition? 

Fifth,  Have  you  had  experience  In  han- 
dling cantaloupes,  and  do  you  realise 
that  it  requires  imder  favorable  condi- 
tions 100  to  150  acres  to  profitably  ship 
In  carload  lots? 

Sixth,  Have  you  any  marketing  ogenclM 
to  assist  In  disposing  of  your  crop,  or 
will  you  depend  upon  open  consignments? 

Seventh,  Have  you  considered  your 
market  demands  as  to  varieties,  and  do 
you  know  what  strains  of  seed  would  be 
best  adapted  to  your  conditions? 

Eighth.  What  Importance  do  you  place 
on  good  seed  breeding?  Do  you  know 
that  common,  ordinary  seed  may  produce 
as  fine  specimens  as  the  beet  seed,  but 
that  the  well  bred  seed  will  produce  a 
greater  per  cent  of  uniform,  marketable 
cantaloupes? 

Ninth,  Are  you  aware  that  the  highest 
grade  of  seed  can  not  Insure  rou  a  crop 
under  adverse  conditions,  of  weather,  poor 
soil  or  careless  management? 

Tenth,  Do  you  realize  that  one  failure, 
or  even  several,  does  not  prove  that  suc- 
cess Is  not  possible? 

It  is  not  our  purpose  to  call  attention 
to  all  the  possibilities  of  failures  nor  sug- 
gest all  the  points  of  encouragement,  but 
If  a  grower    can    realise    the    essential 
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points,   we   feel   that   the    cantaloup  in- 
dustry will  be  on  a  more  stable  footing. 

In  the  first  place  the  large  acreage  for 
an  individual  grower  should  be 
discouraged,  except  in  the  special  canta- 
loupe growing  districts  where  growers 
liave  had  experience  in  handling  large 
acreages.  If  a  large  acreage  is  required 
to  make  carload  shipments,  it  would  be 
1)est  to  have  an  aggregation  of  a  large 
number  of  small  acreages  handled  by  in- 
diYiduals  working  in  co-operation. 

Specialized  cantaloup  growing  has  been 
made  a  success  in  a  few  localities  by  a 
large  number  of  growers,  but  has  been 
attended  with  ups  and  downs,  of  over- 
production and  glutted  markets.  But  there 
is  a  great  opportunity  for  a  few  growers 
in  a  great  many  localities  to  s];>ecialize 
in  cantaloupes,  to  work  up  a  fancy  trade, 
and  to  study  to  cater  to  that  trade  and 
supply  them  with  only  the  best,  that  will 
result  in  success  where  now  only  indif- 
ferent results  are  secured.  The  gnrower 
who  considers  only  the  producing  side 
of  the  industry  has  not  measured  one- 
half  of  the  question,  for  marketing  to  a 
profit  is  the  biggest  side. 

The  Importance  of  €k>od  Seed 

It  is  often  argued  that  seed  saved  from 
over-ripe  cantaloupes  are  Just  as  good 
for  seed,  which  on  first  thought  might 
seem  true,  but  why  is  a  cantaloup  over- 
ripe, when  the  fields  have  been  picked 
over  twice  each  day  as  they  should  be? 
It  is  true  it  may  have  been  overlooked, 
but  more  probably  the  majority  of  "over- 
ripes"  are  so  because  there  is  an  inherent 
weakness  toward  rapid  ripening,  in  real- 
ity a  poor  keeping  quality;  hence  if  we 
plant  seed  saved  from  over-ripe  canta- 
loupes that  are  culled  from  where  the 
bulk  of  the  cantaloupes  are  marketed, 
we  are  propagating  Just  the  traits  that 
we  do  not  want  in  our  cantaloupes  for 
market. 

Seed  breeding  means  more  than  the 
selection  of  seed  from  an  average  crop; 
that  would  tend  onJy  to  produce  average 
results. 

The  same  laws  that  govern  the  breed- 
ing of  animals  also  control  the  improve- 


ment of  plants.  Any  fair-minded  man 
will  acknowledge  that  thoroughbred  ani- 
mals are  more  profitable  than  scrubs,  or 
even  average  stock,  and  the  same  is  true 
of  plants.  But  we  must  get  the  true  con- 
ception of  seed  selection — not  the  idea  of 
the  uninformed  farmer  who,  with  his 
wife  spent  their  evenings  for  many  days 
selecting  seed  com  from  a  lot  of  shelled 
com  that  he  had  purchased  for  feed. 
The  man  who  selects  his  cantaloupe 
seed  at  the  packing  shed  is  almost  as 
far  wrong,  for  the  plant  that  produced 
the  seed  has  not  been  considered. 

Nature  makes  selections  that  the  grower 
may  often  overlook;  for  instance,  cool 
nights  and  a  short  season  will  act  as  a 
natural  selection  to  develop  the  early  ma- 
turing types,  hence  the  seed  from  the 
arid  region  in  high  altitudes  has  proven 
to  be  superior  to  seed  growing  in  the 
humid  sections,  both  for  vigor  and  early 
maturity.  The  big  cantaloup  growers 
from  California  and  the  Southern  states 
realize  this,  for  they  look  to  Rocky  Ford 
each  year  for  their  cantaloup  seed,  and 
all  testify  that  they  get  earlier  and  more 
uniform  cantaloupes  from  the  Rocky  Ford 
grown  seed. 

Yet  because  cantaloupes  from  Colorado 
are  the  last  to  appear  on  the  markets, 
some  might  suppose  that  the  seed  from 
there  would  be  late  in  maturing,  when 
in  fact  the  very  opposite  is  true. 

Some  Points  That  Seeds  Will  Not 
Overcome 

Poor  results  are  often  attributed  to 
poor  seed,  which  is  doubtless  often  the 
case,  but  there  is  evidence  to  show  that 
complaints  about  seed  may  sometimes  be 
made  when  the  trouble  Is  due  to  other 
causes;  for  instance,  two  fields  may  be 
planted  with  the  same  stock  of  seed,  but 
having  different  soil  fertility,  or  cultural 
care,  may  show  widely  difTerent  results 
in  yield,  size  and  uniformity  of  the  crop. 

As  for  example,  a  grower  in  Texas 
who  complained  that  certain  seed  pro- 
duced too  many  "Jumbo"  sizes,  while  from 
Southwest  Arkansas  another  complaint 
from  the  same  strain  of  seed  was  to  the 
effect  that  the  cantaloupes  were  running 
too  small,  yet  this  grower  admitted  that 
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dry  weather  checked    his    ylnes    some- 
what 

Some  people  seem  to  think  that  the 
crop  should  show  absolute  uniformity; 
this  is  next  to  impossible,  although  a 
study  of  the  ideal  representations  and 
the  elaborate  descriptions  in  some  of  the 
seed  catalogues  might  convey  this  im- 
pression. The  factis, cantaloupes  do  vary 
even  in  the  best  strains  of  seed;  one  can 
frequently  find  on  one  vine,  one  canta- 
loup that  is  very  long,  while  another 
may  be  short  and  round;  this  is  especially 
true  if  the  vine  has  made  an  unusual 
growth  on  account  of  rich  soil  or  other 
favorable  conditions. 

The  size  of  the  cavity,  the  development 
of  the  netting,  and  the  appearance  of 
the  cantaloupes  will  vary  on  different 
types  of  soil  to  some  extent,  and  differ- 
ent seasons  will  lead  the  grower  to  think 
that  the  seed  was  not  up  to  standard  of 
the  year  before  when  the  seed  was 
equally  good,  but  the  season  was  not  as 
favorable  in  some  respects  that  this  grower 
overlooks.  The  same  seed  out  of  the  same 
sack  has  been  planted  on  different  days, 
one  just  before  a  rain  that  was  cold  and 
the  other  after  it  had  warmed  up;  one 
came  up  slowly,  small  and  puny,  while 
the  other  made  a  fine  growth. 

Any  influence  that  tends  to  retard  or 
stimulate  the  growth  of  the  vines  will 
also,  in  some  way  or  another,  affect  the 
results  of  the  crop;  such  influence  may 
not  be  serious,  possibly  only  a  few  over- 
sized melons,  making  packing  a  little 
more  difficult,  but  one  must  expect  some 
variations  due  to  environment.  These 
m^y  he  favorable  or  unfavorable,  and 
they  may  or  may  not  be  under  the  con- 
trol of  the  grower.  There  Is  a  long  list 
of  these  factors — character  of  the  soil, 
fertility,  moisture  supply,  climate,  insect 
pests,  plant  diseases,  and  cultural  care; 
all  of  these  must  be  considered  and  con- 
trolled, if  possible,  if  we  would  secure  the 
greatest  uniformity  in  results. 

Heredity  of  the  seed  is  another  great 
factor  influencing  results  and  one  that  is 
often  diflicult  to  determine  since  there 
are  always  the  two  forces,  environment 
and  heredity,  at  work,  and  which  of  these 


causes  has  produced  a  given  effect  unll 
often  be  the  question. 

The  only  fair  way  to  pass  judgment  up- 
on the  merits  of  a  certain  stock  of  seed  is 
to  compare  its  results  with  those  of  other 
seed  under  exactly  the  same  conditions. 
It  is  the  only  means  of  residing  heredity 
in  any  system  of  plant  breeding.  The 
methods  of  plant  breeding  for  the  differ- 
ent crops  are  essentially  the  same,  name- 
ly, a  nursery  test  of  the  seed  from  in- 
dividual plants,  selected  for  given  traits, 
and  which  are  then  grown  under  uni- 
form conditions  to  determine  their  rela- 
tive merit. 

Method  of  BevelopiDg  High  Grade  Seeds 

The  method  is  to  select  a  large 
number  of  individuals,  save  the  seed  sep- 
arately and  plant  in  adjacent  plats  at 
the  same  time,  under  as  uniform  condi- 
tions as  possible,  to  test  out  their  breed- 
ing tendencies-^this  is  called  a  nursery 
test. 

TTie  individual  plant  is  the  unit  of 
variation,  and  hence  should  always  be 
made  the  unit  of  selection.  The  results 
of  systematic  seed  selection  have  clearly 
shown  that  there  is  a  wide  variation  in 
different  plants  from  even  fairly  pure 
seed,  and  that  the  more  nearly  a  strain 
of  seed  can  be  the  progeny  from  a  single 
plant,  the  more  uniform  and  strong  its 
hereditary  tendencies  will  be,  provided 
that  the  individual  plant  is  not  a  hybrid, 
in  which  case  it  may  break  up  into  a 
variety  of  types;  but  even  in  long  es- 
tablished strains  of  pure  bred  seed  there 
is  still  the  continual  "reverting"  or  "breed- 
ing back,"  so  that  it  is  not  uncommon 
to  find  a  cantaloup  that  is  a  little  "off," 
so  if  the  general  average  of  the  crop  is 
pretty  uniformly  true,  one  need  not  sus- 
pect a  mixture  by  the  appearance  of  a 
little  variation. 

Sometimes  a  variation  is  along  very 
desirable  lines,  for  there  are  numerous 
instances  where  the  selection  of  the  seed 
from  a  single  plant  that  seemed  differ- 
ent, has  been  the  beginning  of  a  new 
strain  much  superior  to  the  original; 
such  was  the  history  of  the  disease-re- 
sistant    Pollock     cantaloup,     while     the 
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Hjran's  Early  Wattere  was  started  from 
a  single  early  maturing  plant. 

There  is  plenty  of  seed  saying,  but 
comparatiyely  little  seed  selection  along 
systematic  lines,  and  there  is  still  less 
seed  breeding  for  improved  hereditaiy 
traits.  Usually  twenty-five  hills  are 
planted  in  each  plat,  and  all  are  given 
uniform  conditions  that  the  differences 
that  may  develop  may  reasonably  be  as- 
cribed to  heredity,  and  the  new  selec- 
tions made  accordingly. 

A  number  of  the  choicest  individual 
fruits  from  the  most  desirable  plats  are 
again  saved  for  the  next  year's  nursery 
test,  and  the  plats  that  run  most  uni- 
formly alike  along  desirable  lines,  are 
then  cut  for  stock  seed.  In  this  way 
the  weak  traits  and  undesirable  tend- 
encies of  any  individual  plant  may  be 
eliminated  more  and  more  each  year, 
while  the  strong  desirable  traits  are  re- 
tained and  thus  the  average  uniformity 
gradually  increased  as  far  as  possible. 

It  will  readily  be  seen  that  it  requires 

the  same  care  to  maintain  a  grade  of 

'  quality  that  it  did  to  build  it  up  In  the 

first  place,   the  tendency  to   deteriorate 

being  ahoaya  present. 

The  first  nursery  grown,  before  the 
seed  had  been  bred  up  much,  would  have 
the  appearance  of  a  large  checker  board, 
because  of  the  many  variations.  Some 
would  be  disease-resistant  and  some  not; 
some  would  be  early  and  some  late;  some 
prolific  and  others  not,  while  in  netting, 
color  of  the  flesh,  and  the  size  and  form 
of  the  fruit,  the  contrasts  would  be  also 
very  marked. 

Aside  from  improving  and  combining 
desirable  traits,  the  nursery  test  for  can- 
taloupes has  another  strong  point  of 
merit,  namely,  keeping  the  stock  seed 
pure.  It  is  evident  that  if  seed  from 
individual  cantaloupes  are  planted  sep- 
arately in  different  plats,  it  would  be 
easy  for  a  keen  observer  to  detect  the 
presence  of  a  hybrid  and  thus  eliminate 
that  plant  from  being  saved  for  stock 

DOOQ. 

So  marked  have  been  the  results  and 
advantages  of  the  breeding  from  individ- 
ual plants  to  secure  uniformity  and  de- 


sirable traits,  that  no  one  who  has  fol- 
lowed it  up  intelligently  can  doubt  the 
efficiency  of  the  method;  but  at  the  same 
time  it  is  very  evident  that  it  takes  care 
and  a  good  deal  of  time  to  accomplish 
results  which  at  first  may  seem  easy. 

Seed  breeding  is  practical;  it  is  not  a 
theory  or  a  fancy,  but  a  reasonable,  re- 
sult-producing process.  The  most  success- 
ful farmers  are  giving  it  careful  consid- 
eration, nor  does  the  improvement  of  seed 
add  a  burden  of  labor  and  expense,  but 
comes  as  an  added  asset  to  the  grower's 
wealth,  and  increases  hi9  pride  in  his 
crop. 

Comparatively  few  men  are  capable  of 
producing  their  seed  for  if  they  are  grow- 
ing cantaloupes  for  market,  their  time 
and  attention  must  be  occupied  with  the 
crop,  and  to  select,  cut  and  cure  high- 
grade  cantaloup  seed  requires  no  little 
training  and  experience,  and  some  little 
equipment 

The  grower  who  buys  his  seed 
should  deal  directly  with  a  reliable 
breeder  who  is  qualified,  and  is  making 
a  specialty  of  growing  the  crop  for  seed; 
a  grower  should  not  submit  his  seed  order 
for  **U>west  hid^'  if  he  expects  to  get  the 
best  seed. 

Condltfons  and  Caltaral  Care 
Climate 

The  cantaloup  seems  to  thrive  in 
rather  a  wide  range  of  soil  and  climatic 
conditions,  being  grown  to  some  extent 
in  almost  all  of  the  states,  although  from 
the  standpoint  of  money  returns,  the  area 
of  very  successful  cantaloup  culture  is 
somewhat  limited;  yet  it  appears  that  it 
is  more  the  question  of  cultural  care, 
disease  and  insect  pests,  or  favorable 
marketing  facilities,  which  determine  the 
success  of  the  industry  in  a  given  local- 
ity, rather  than  the  specific  soil  or  cli- 
matic conditions. 

Climatic  conditions  within  certain  lim- 
its are  essential  to  successful  cantaloup 
culture,  and  the  consideration  of  this 
topic  may  answer  many  questions  as  to 
the  adaptability  of  some  sections  for 
melon  growing.  First,  there  should  be 
a  long,  hot  summer,  with  about  five 
months  free  from  killing  frosts,  with  a 
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inllj  masimum  temperature  between  SO 
and  95  degroee  during  June,  Jul;  and 
August,  with  8  nlstat  temperature  seldom 
falling  below  60  degrees;  tour  montlifl 
mar  mature  good  cantaloupes,  but  with 
BO  short  a  eeason  frost  would  probably 
cut  abort  tbe  profits  of  the  crop,  unless, 
as  is  done  In  some  of  the  Northern 
states  having  too  short  season,  the  plants 
are  started  under  frames  in  sods  or  paper 
bands;  second,  there  should  be  plen^  of 
bright  sunshine,  without  ezcesslTo  rain- 
falls; this  will  secure  good  qualit;  and 
lessen  llablUtr  to  attacks  of  fungus  trou- 
bles that  are  so  often  fatal  to  the  melon 
crop  in  rainy  sections  or  regions  of  heavy 
daws;  without  doubt  the  clear  bright  sun- 
shine and  the  arid  conditions  of  South- 
easteru  Colorado  account  for  the  high 
flavor  and  the  fine  qualities  found  in  the 
Rocky  Ford  cantaloupes  as  compared 
with  the  poor  quality  in  the  cantaloupes 
with  an  abnormal  rain  fall,  which  some- 
Sunlight  is  very  essential  to  the  full 
development  of  cantaloupes,  for  the  qual- 
ity is  perceptibly  inferior  in  shaded  spots; 
the  dry  atmospheric  conditions  cause 
rapid  transpiration  of  the  moisture  from 
the  leaves,  thus  inducing  a  quick  move- 
ment of  sap  or  plant  juices  which  in- 
creases the  power  to  carry  and  depeelt 
plant  foods,  thus  developing  and  concen- 
trating the  spice  of  flavor  and  producing 
the  very   highest   qualities. 

We  do  not  recommend  cantaloupes  to 
be  planted  In  an  orchard  where  there  is 
any  shade  to  speak  of,  as  they  will  not 
do  well. 


Sofl  and  FertUltr 

It  is  conceded  by  all  experienced  canta- 
loup growers  that  the  cantaloup  thrives 
best  in  a  warm,  sandy  loam;  clay  loam 
and  other  types  of  soil  may  produce  a 
good  crop  If  the  tilth  and  fertility  are 
good,  but  heavy  solla  are  apt  to  be  cold 
and  backward,  causing  lateness  in  ma- 
turing, and  It  is  also  generally  believed 
that  the  nature  of  some  types  of  soils 
seriously  Influences  the  form,  slae  and 
other  qualities  of  the  cantaloup.  It  Is 
true,  however,  that  the  average  size  will 
vary  li  different  seasons;  in  seasons  of 
very  favorable  growth  the  cantaloupes 
will  run  to  a  large  proportion  of  "Jumbo 
melons"  (larger  than  standard);  in  sea- 
sons less  favorable  there  will  be  more 
small  or  pony  sizes.  An  actual  test  of 
a  crop  on  a  piece  of  land  Is  the  bett 
proof  of  the  fitness  of  the  soil  for  that 
crop,  for  while  a  chemical  analysis  may 
theoretically  seem  favorable,  in  practice 
It  may  prove  otherwise. 

There  are  many  factors  that  may  In- 
fluence the  results,  but  In  general  the 
land  that  will  grow  other  vine  crops, 
such  as  cucumbers,  pumpkins  and  squash, 
will  probably  grow  good  cantaloupes. 

Soil  for  cantaloupes  should  have  good 
drainage,  both  surface  and  subsoil,  and 
In  Irrigated  regions  the  land  must  have 
a  uniform  slope  or  grade  so  that  the 
water  will  run  even,  without  soaking  or 
flooding  the  hills;  If  there  Is  one  point 
above  another  in  cantaloup  culture  that 
needs  special  emphasis.  It  Is  the  caution 
a^Inst  overtoaking  or  flooding  of  the 
surface  of  the  field;  this  will  be  further 
discussed  under  the  topic  "Irrigation," 
but  the  point  must  be  held  In  mind  in 
many  of  the  operations,  and  In  selecting 
the  field,  to  have  It  well  drained  on  the 
surface  as  well  as  the  subeoll. 

If  no  detrimental  soil  conditions  like 
seepage,  or  alkali,  eslst,  the  question  of 
fertility  Is  usually  the  most  important 
one  in  relation  to  the  soil ;  barnyard 
manure  is  an  old  standby,  and  canta- 
loupes, of  all  crops,  will  respond  as  well 
to  well  -  rotted  compost  as  to  any 
form  of  commercial  fertilizer,  but  ex- 
perience of  the  mmt  convincing  sort  has 
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shown  that  eoU  cannot  be  made  to  pro 
duce  good  cantaloupee  indeflaltely,  year 
after  year,  b7  applying  manure  and  arti- 
ficial fertilizers. 

Aside  from  fertility  there  are  also  the 
questions  of  plant  diseases,  soil  bacteria, 
and  unbalanced  food  supply.  Crop-rota- 
tion has  proven  to  be  the  most  practical 
and  adequate  means  of  preserving  not 
only  the  proper  fertility,  but  the  near- 
est approach  to  securing  unlnfested  soil 
conditions,  hence  crop  rotation  becamee 
an  Important  phase  of  cantaloup  culture 

Alfalfa  to  the  western  rancbea  occu- 
plea  the  same  place  that  clover  does  to 
the  eastern  farmer,  or  the  cow  pea  to 
the  southern  planter;  these  crops  for  their 
respective  sections  provide  Ideal  soil  fer- 
tility and  tilth  for  the  cantaloup.  In 
Colorado  alfalfa  sod  Is  the  Ideal  soil  prep- 
aration for  cantaloupes,  and  a  comparison 
of  the  results  on  alfalfa  sod  with  even 
well  manurod  old  land  will  convince  the 
most  skeptical.  (Plate  No.  2.)  Experience 
has  demonstrated  that  early  matured  can- 
taloupes con  hardly  be  expected  on  soil 
following  a  heavy  fertility  consuming 
crop,  like  sugar  beets  or  corn,  a  good  late 
crop  being  the  usual  result.  Nearly  nil 
the  floe  records  of  early  yields  and  high 
prices  have  been  made  on  soil  that  was 
In  a  perfect  state  of  tilth  and  fertility. 

Soil  can  be  made  too  rlcA  In  applying 
manures,  and  the  principal  point  In  the 
application  of  fertilizers  la  to  have  a  rea- 
sonable amount,  and  well  Incorporated  In 
the  soil,  and  In  the  case  of  hamysrd 
manure  to  have  It  well  rotted.  In  Col- 
orado manuring  In  the  hill  has  been 
found  to  have  no  advantage  over  the 
broadcast  method,  owing  prohahly  to  the 
wide  spreading  root  system  of  the  plant; 
commercial  fertiHgeri  have  not  been 
pro/Uablv  uied  In  Colorado. 


PreparInK  Land  fer  Cantalonpes 

The  secret  of  getting  soil  In  that  ashy, 
mellow  condition  so  desirable  for  canta- 
loupes, Is  one  largely  of  experience,  for 
handling  soil  In  the  same  manner  on  dif- 
ferent farms  will  seldom  get  the  same  re- 
sults; one  may  be  a  clay,  the  other  a 
sandy  loam.  The  texture  and  the  pre- 
vious cropping  has  much  to  do  with  the 
way  the  soil  can  be  handled.  In  general 
there  must  he  moisture  In  the  soil  dur- 
ing the  winter  to  secure  the  mellowing 
effect  of  the  frost,  and  the  soil  mutt  not 
be  handled  too  wet,  If  clay  or  adobe 
"packs"  It  will  dry  hard  and  lumpy;  real 
sandy  soil  can  be  handled  wet  wltb  less 
risks  than  other  soils.  The  soil  should 
be  friable  so  that  the  harrow  will  pul- 
verize It  without  clogging  as  it  does  in 
mud,  and  yet  not  so  dry  as  to  leave  the 
field  full  of  clods. 

Before  plowing  the  soil  should  be  well 
disked  for  two  reasons.  First,  to  thor- 
oughly mix  the  BOil  with  any  fertilizer 
previously  applied,  and,  second,  to  pul- 
verize the  soil  on  the  surface,  so  that 
after  the  work  of  preparation  la  com- 
plete, the  bottom  of  the  furrow  will  be 
as  finely  prepared  as  tbe  top.  Plowing 
for  cantaloupes  is  usually  made  to  the 
depth  of  five  to  six  inches;  in  the  arid 
region  the  plowed  land  must  be  closely 
harrowed  behind  the  plow,  to  prevent  too 
rapid  drying  of  the  surface,  and  should 
be  closed  up  by  fining  the  soil  on  top; 
this  Is  usually  accomplished  with  the  steel 
harrow  with  tbe  teeth  turned  nearly  fiat, 
or  with  a  float  or  laod-leveler.  A  fine 
dust  mulch  will  check  evaporation,  and 
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thus  conseiTe  the  soil  moisture,  to  enable 
&  more  tHorough  bnrrowliig  to  complete 
the  preparation.  Preparing  the  land  some 
time  before  planting  Is  adrlsable,  as  the 
BoU  becomes  settled  and  the  seed  will 
eermlnate  more  readily  and  a  more  unt- 
tonn  stand  irlll  be  secured.  The  soil 
should  also  be  harrowed  after  cold  tpring 
ntltu  to  check  evaporation,  which  will 
tend  to  aid  In  warming  up  the  soiL  Be- 
fore laying  out  the  rows  to  plant,  while 
the  surface  of  the  soil  Is  dry,  the  Held 
should  be  carefully  leveled  with  a  land 
lereler  <see  Plate  No.  4),  removing  all  the 
high  points  and  filling  the  hollows  and 
dead  furrows  bo  that  tn  Irrigating  the 
water  will  run  uniformly  without  flood- 
ing the  rows,  or  ovenoaklng  any  of  the 
hills. 

About  planting  time  the  Sold  Is  laid  off 
with  a  marker  In  rows  five  to  six  feet 
apart,  in  the  opposite  direction  to  the 
rows  to  be  planted,  which  are  laid  olt 
with  the  Irrigation  furrows  in  the  best 
direction  for  water  to  run.  The  Irrigation 
rows  are  usually  made  about  the  same  dis- 
tance apart,  uanally  six  feet;  these  fur- 
rows can  he  made  with  a  single  shovel 
plow  or  a  two-row  marker  or  furrower. 
In  the  non-irrigated  regions  these  fur- 
rows could  serve  for  surface  drainage 
after  heavy  rains. 

Planting  and  Securing  a  Stand 
The  flrst  requisite  In  planting  canta- 
loupes Is  to  have  the  weather  warm,  for 
warmth  and  moisture  are  the  two  essen- 
tials in  seed  germination.  Many  growers 
make  the  mistake  of  planting  while  the 
ground  Is  yet  cold  with  freeslng  temper- 
ature occurring  every  few  nights.  If 
perchance  the  days  are  warm  enough  to 
germinate  the  seed,  the  plants  are  stunted 
and  make  a  slow,  tan  tall  King  growth, 
should  they  be  so  fortunate  as  to  escape 
these  late  frosts  of  spring. 

As  a  general  rule,  a  few  days  before 
the  latest  freexe  may  be  expected,  Is  as 
early  as  Is  safe  to  plant.  It  Is  common 
for  cantaloupes  planted  as  early  as  the 
tenth  of  May  to  begin  to  ripen  as  soon 
as  the  earlier  planted  seed,  so  as  a  rule 
It   Is   not   to   much   advantage   to    plant 


very  early;  the  ffrower  most  be  the  inj- 
In  regard  to  his  soU  and  climate. 

There  are  two  eystcims  of  planting  cc 
taloupes — the  drill-roto  and  In  hllla.  :: 
the  hill  system  the  field  is  check-rovf^ 
like  com,  to  permit  cnltlTating  in  tan 
direction,  the  rows  usually  being  laid  if 
five  to  six  feet  apart,  and  the  hills  t}x-~ 
the  same  distance  in  the  rows.  By  dn;- 
plng  eight  to  ten  seed  to  the  bill.  It  vc 
require  about  a  pound  of  seed  to  pU;: 
an  acre.  It  Is  advisable  to  plant  plau 
of  seed  In  order  to  secure  a.  good  sixii 
allowing  tor  the  attacks  of  the  cntvora 
and  other  destructive  agencies. 

There  are  two  methods  of  plsstj^ 
cantaloupes  In  hills — with  a  hoe,  and  viil 
a  hand  planter,  commonly  called  a  *'sBl^ 
per."  The  rotary  type  of  this  fonn  d 
planter  Is  usually  the  most  a^aataebxr- 
but  some  modifications  are  osaally  dwk 
sary  to  fit  It  for  dropping  cantakir 
seed. 

By  fllUng  the  holes  of  one  of  the  ni 
ular  corn-dropping  plates  vrltfa  lead,  tha 
by  boring  out  with  a  three-eighths  diC: 


Plate   No.   S.     Plantliuc  Cuitalonpa  vitt 
Oardea  Drill. 

bit  and  by  tasting  and  enlarging  tkt 
holes  it  can  he  regulated  to  drop  qnilt 
well;  the  seed  box  will  also  need  cloie 
fitting,  to  prevent  the  thin  flat  seed  fna 
leaking  out.  A  block  or  stop  should  be 
attached  to  the  blades  at  abont  the  dtpli 
to  plant,  about  one  and  a  half  IseLss. 
this  will  insure  uniform  depth,  wUcli  i> 
essential.  Great  care  should  be  eierdsid 
to  have  the  depression  or  hole  formed  It 
the  soil  by  the  thrust  of  the  planter  lUaJ 
or  leveled  with  the  foot;  otherwin  tte 
seed  will  dry  out,  field  mice  will  mart 
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readily  find  the  hills,  and  a  hard  dash  of 
rain  will  form  a  hard  chunk,  or  crust, 
right  over  the  seed.  The  surface  of  the 
soil  should  be  dry  to  insure  good  work 
with  the  planter.  A  man  with  some  ez- 
I>erience  can  plant  from  three  to  live 
acres  per  day  with  a  planter,  while  one 
acre  per  day  is  about  all  that  can  be  ac- 
complished with  a  hoe. 

The  principal  argument  for  the  hill  sys- 
tem of  growing  cantaloupes  is  the  econ- 
omy of  labor,  for  more  of  the  weeding 
and  hoeing  can  be  done  with  a  horse. 

In  the  drill  system  the  rows  are  usu- 
ally put  about  the  same  distance  apart, 
but  the  seed  are  sown  in  drill  rows,  the 
seed  being  dropped  every  two  or  three 
inches;  this  method  requires  about  two 
to  three  pounds  of  seed  per  acre.  The 
seed  is  sown  either  with  a  hand  drill, 
shown  in  Plate  No.  6,  the  horse  planter, 
or  the  sugar  beet  drill  is  used.  The  im- 
portant point  is  to  get  the  seed  dropped 
uniformly,  and  the  drill  set  to  plant  at 
a  uniform  depth  —  not  over  one  and  a 
half  inches;  as  soon  as  the  plants  are 
nicely  up  they  should  be  thinned  to  sin- 
gle plants,  far  enough  apart  to  permit 
hoeing  between.  After  the  danger  from 
insect  Injuries  is  over,  and  about  the 
time  the  first  blossoms  appear,  the  plants 
should  be  thinned  again  to  one  plant 
every  two  feet,  on  the  average;  the  tend- 
ency at  this  point  is  to  leave  the  plants 
too  thick,  especially  if  the  plants  are 
extra  fine.  The  most  advanced  plants 
are  selected,  which  is  the  cause  of  the 
drilled  fields  usually  maturing  earlier 
than  the  hill  planted,  and  the  earlier  de- 
velopment usually  compensates  for  the 
extra  cost  of  the  increased  amount  of 
seed,  and  the  added  labor  of  thinning. 

The  essential  points  in  planting  are  to 
get  the  seed  planted  at  a  uniform  depth, 
and  at  a  uniform  distance  from  the  irri- 
gation furrow;  to  have  the  soil  fine  and 
firmed  Just  right,  to  skillfully  conserve 
and  apply  moisture,  and  to  keep  a  crust 
from  interfering  with  the  young  seed- 
lings. 

In  the  arid  regions  the  seed  is  usu- 
ally planted  about  one-half  inch  deeper 
than  it  is  expected  the  plants  will  come 


through,  in  order  to  hold  the  moisture 
line  to  the  seed.  When  the  seed  is  well 
sprouted  the  hills  are  raked  off  with  a 
garden  rake,  removing  the  crust  and  any 
clods  that  might  interfere.  Sometimes 
the  field  is  harrowed  across  the  rows 
with  good  results,  especially  where  the 
rows  are  drilled  in.  This  matter  of  "rak- 
ing off"  and  keeping  the  surface  fine  over 
the  hills  is  a  very  important  point  to  be 
observed  in  securing  a  good  stand. 

Irrtgatloii 

The  moisture  problem  in  cantaloup 
growing  is  a  very  important  one.  Some 
times  in  the  humid  sections,  there  is  too 
much  water,  and  it  becomes  the  question 
of  how  to  save  the  crop;  but  little  can  be 
said  here,  except  to  select  well  drained 
fields  for  the  cantaloupes  and  provide  the 
field  with  furrows,  like  the  irrigation 
furrow,  to  carry  off  the  excess  rain  wa- 
ter, and  to  plant  on  somewhat  raised 
hills  or  ridges. 

In  the  arid  sections  the  moisture  for 
the  crop  as  a  rule  depends  on  the  irriga- 
tion furrow,  and  the  skill  of  the  grower 
to  so  manipulate  the  soil  and  water.  Too 
many  look  upon  irrigation  as  a  simple 
process  of  running  water  through  the 
rows,  or  over  the  ground,  paying  little  or 
no  attention  to  the  needs  or  demands  or 
the  dangers  of  fiooding  or  oversoaking 
the  land.  When  soil  is  completely  sat- 
urated with  water  the  air  is  practically 
all  driven  out  and  the  soil  settles,  which 
defeats  the  very  object  and  purpose  of 
plowing  and  the  other  work  of  soil  prep- 
aration, which  will  dry  hard  and  noth- 
ing but  frost  can  ever  mellow  it  as  be- 
fore. 

The  application  of  water  to  all  such 
crops  as  cantaloupes  should  be  by  sub- 
irrigation,  that  is,  the  moisture  should 
soak  through  the  soil  to  the  plant  or  seed, 
from  the  irrigation  furrow,  without  the 
surface  of  the  soil,  except  in  the  furrows 
coming  in  contact  with  the  water;  this 
is  essential  not  only  for  the  needs  of 
the  plant  but  also  the  same  amount  of 
water  will  serve  a  longer  time  the  needs 
of  the  plants,  the  water  rights  in  some 
ditches  making  it  necessary  to  conserve 
the  moisture  as  long  as  possible. 
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In  order  to  supply  the  moUture  uni- 
form])' to  tbe  seed  along  the  row,  the 
Med  muBt  have  been  planted  at  a  uni- 
form distance  from  the  water  line,  atioat 
four  to  Biz  Inches;  to  Insure  unltonnltr 
In  the  soaking  of  tbe  rows,  the  rows 
should  be  "logged"  out,  or  smoothed  out 
with  a  Bbort  piece  of  log  about  the  elie 
of  the  furrow;  this  will  cause  the  water 
to  run  through  quickly,  and  by  r^ulatlng 
the  amount  in  each  row,  the  rows  will 
become  uniformly  wet  without  flooding  or 
soaking  the  ground.     Plate  No.  3  shows 


a  field  being  properly  irrigated,  to  germi- 
nate the  seed.  When  tbe  water  can  be 
gotten  through  the  rows  quickly  and  the 
amount  regulated  to  supply  the  rows 
about  as  fast  as  it  soaks  in  the  soil,  the 
upper  and  lower  parts  of  the  row  will  be- 
come wet  at  about  tbe  same  time  and 
amount,  with  practically  little  water 
wasted. 

The  idea  Is  to  soak  the  rows  until  the 
water  has  fully  reached  the  seed,  while 
tbe  surface  over  tbe  hill  remains  nearly 
dry;  this  Is  Ideal  condition  for  germina- 
tion and  Is  Bufflcient  for  the  needs  of  the 
plants  In  all  the  early  Irrigations.  Later 
the  rows  can  be  soaked  till  moisture 
shows  on  the  surface  bach  to  tbe  plants. 

Under  arid  condltlone  one  irrigation 
after  planting,  and  one  again  about  the 
time  the  plants  are  coming  up,  Is  ordina- 
rily all  that  Is  required  until  after  the 
first  cultivation;  after  that  irrigation  and 
cultivation  alternate  each  other  every 
week  or  ten  days,  the  exact  number  of 
times  depending  on  the  westher  and  soil 
conditions. 

The  amount  of  Irrigation  necessary  to 
secure  the  best  results  In  cantaloup  cul- 
ture, is  subject  to  so  many  varying  fac- 
tors, that  it  is  impossible  to  lay  down  an 


exact  rule.  In  the  first  place,  tbe  canta- 
loup does  not  thrive  In  a  wet  soil,  as 
evidenced  by  the  Injury  and  poor  quality 
of  the  crop  In  seasons  of  exceaalve  rain. 
The  needs  of  tbe  crop  In  tbe  first  stages 
are  very  small,  and  as  light  watering  as 
possible  to  secure  the  needed  moisture  is 
beet;  then  as  the  plant  develops  the 
amount  of  irrigation  should  be  increased; 
liffM,  frequent  irrigatUma  ntttaer  than 
heavy  soaklngs  at  long  Intervals  has 
proven  to  bo  the  best  plan. 

When  tbe  vines  are  nearly  grown  and 
set  full  of  developing  fruit  a  heavier  irri- 
gation is  then  needed  by  the  plant,  but 
as  soon  as  tbe  fruits  have  reached  their 
growth,  light  waterings  should  again  be 
the  rule;  to  insure  the  best  quality,  little 
If  any  Irrigation  should  be  applied  dur- 
ing the  picking  season,  just  enough  to 
prevent  severe  wilting;  it  la  at  this  time 
that  tbe  cantaloup  "rust"  fungus  makes 
Its  appearance,  and  moisture  and  dews 
are  favorable  to  Its  development 

The  dryer  the  season,  the  better  the 
quality  In  cantaloupes,  Is  an  axiom  that 
should  induce  more  careful  Irrigation 
among  cantaloup  growers  In  the  irrigated 
sections. 

The  relation  of  Irrigation  to  early  set- 
ting of  cantaloupes  Is  a  somewhat  mooted 
question;  there  are  growers  who  argue 
the  use  of  frequent  irrigations  during  the 
setting  period  In  order  to  secure  a  good 
set,  but  others  prefer  to  keep  their  vines 
dry,  even  allowing  them  to  show  the  need 
of  moisture  before  they  will  permit  Irri- 
gation during  thiB  stage. 

It  Is  evident  that  the  season  and  cli- 
matic conditions  have  more  to  do  with 
the  setting  of  fruit  than  the  watering; 
there  are  experiences  that  might  seem  to 
support  both  theories;  yet  continued  ob- 
servations would  Indicate  that  a  grower 
Is  not  warranted  In  following  either 
course  to  the  extreme,  but  rather  the 
medium  plan  of  providing  just  enough 
moisture  to  secure  an  even,  healthy 
growth  all  the  way  through,  would  seem 
to  be  most  favorable  condition. 

An  excess  of  water  In  hot  weather  Is 
apt  to  Induce  a  heavy  growth  of  vine  at 
tbe  expense  of  early  "sets"  due  to  the 
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rank  growth,  and  such  succulent  growth 
is  also  much  more  liable  to  succumb  to 
the  attack  of  diseases  and  insect  pests. 

Hoeing 

Hoeing  the  hills  is  of  great  importance, 
but  it  should  be  done  with  skill  both  as 
to  the  time  and  in  the  manner  it  is  done, 
for  careless  hoeing  is  a  common  error; 
if  the  seed  has  been  properly  planted  in 
mellow  soil  and  the  irrigation  properly 
applied,  there  is  no  reason  for  deep  hoe- 
ing in  and  close  to  the  hill,  as  it  only 
disturbs  the  plant  and  dries  out  the  soil; 
weeds  can  be  destroyed  by  rather  shallow 
hoeing. 

The  dry,  cloddy  soil  on  the  surface  of 
the  hill  should  be  removed  and  replaced 
with  fine  mellow  soil  drawn  up  from 
away  from  the  hilh  hilling  up  the  plants 
as  much  as  possible;  even  to  almost  coy- 
ering  the  two  seed  leaves.  This  will  pro- 
tect the  plants  from  wind  and  insects 
to  a  large  measure;  but  the  most  impor- 
tant feature  of  this  process  is  the  hold- 
ing of  the  moisture  well  upon  the  stems, 
affording  the  be&t  condition  for  a  long 
base  for  the  development  of  the  roots,  as 
well  as  supplying  the  plant  with  moisture. 
If,  on  the  other  hand,  the  soil  in  the 
hill  is  loosened  up  with  the  hoe  and  not 
hilled  up  by  drawing  the  loosened  soil 
to  the  plant  with  the  hoe,  the  hill  will 
usually  dry  out,  and  only  a  short  portion 
of  the  stem  be  in  moist  soil  to  induce 
root  development. 

Cvltlvalloii 

A  thorough  preparation  of  the  soil  be- 
fore it  is  planted  to  cantaloupes  will 
very  much  lessen  the  necessity  for  so 
much  cultivation  afterwards,  but  a  good 
deal  depends  on  frequent  and  thorough 
tillage  during  the  early  stages  of  the 
growth  of  cantaloupes;  at  first  it  should 
be  deep  and  thorough,  but  not  close 
enough  to  disturb  the  plants;  the  culti- 
vations should  be  more  shallow  and  fur- 
ther from  the  hills  as  the  plants  develop. 
The  grower  who  cultivates  deep  and  close 
to  the  hill  because  the  vines  do  not  pre- 
vent this,  is  cutting  off  roots,  setting 
back  his  crop  more  than  he  is  doing  good. 
He  should  understand  the  growth  of  the 
roots,  for  they  form  the  counterpart  of 


the  vines  on  the  surface,  only  they  ramify 
the  soil  more  thoroughly  and  to  a  greater 
distance  than  the  length  of  the  vines, 
so  it  is  easily  possible  to  damage  the 
crop  by  careless  cultivation.  Examina- 
tions in  the  soil  between  the  rows  will 
reveal  the  tiny  rootlets  very  thick,  four 
to  five  inches  deep,  hence  surface  tillage 
after  the  vines  start  should  be  the  rule; 
in  irrigated  regions  root  pruning  seems 
to  be  detrimental  to  the  crop. 

In  the  humid  areas  of  the  South  under 
heavy  rain  falls,  experienced  growers 
recommend  deeper  planting  and  deep, 
thorough  cultivations.  They  argue  that 
deep  cultivation  will  induce  a  deep  root 
system,  so  if  the  season  is  excessively 
wet,  the  deep  stirring  will  dry  out  the 
ground  faster,  and  the  root  pruning  will 
have  the  effect  of  checking  the  too  rapid 
growth  of  vines  that  usually  accompanies 
wet  conditions  and  hot  weather,  and  when, 
on  the  other  hand,  the  season  proves  to 
be  a  dry  one,  the  heavy  soil  mulch  will 
conserve  moisture  in  the  subsoil,  and  the 
deep  root  system  will  permit  the  plants 
to  develop  a  good  crop,  while  on  the  shal- 
low stirred  soil  the  crop  will  burn  up. 

Tools  Used  in  Cantaloup  Culture 

The  fourteen-toothed  cultivator,  with  a 
steel  weeding  knife  bolted  across  between 
the  two  back  teeth,  so  as  to  run  just  below 
the  surface  an  inch  or  two,  has  become 
the  most  i)opular  tool  for  cultivating  on 
land  clean  of  alfalfa  roots  or  trash.  This 
gives  ideal  tillage,  and  practically  kills 
all  the  weeds  except  in  the  hills. 

On  alfalfa  sod  where  the  crowns  would 
gather  on  the  knife  it  is  not  so  pleasant 
to  use,  yet  it  will  do  very  satisfactory 
work,  but  here  the  flve-toothed  cultivator 
is  usually  used;  this  tool  is  also  used  to 
furrow  out  rows  by  closing  it  up  and 
placing  a  large  shovel  on  the  rear  shank. 
When  the  cantaloupes  are  "laid  by"  (cul- 
tivated and  furrowed  out  the  last  time), 
the  irrigating  furrows  are  made  some- 
what larger  than  before  and  they  should 
be  "logged  out,"  so  that  water  can  make 
its  way  through  the  rows  after  the  vines 
have  covered  the  ditches;  it  is  also  a  good 
plan  to  lay  the  vines  around  out  of  the 
furrows  once,  to  train  them  as  much  as 
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poBBlble  away  Irom  the  furrows;  this  will 
keep  manj  of  the  c&ntaloupes  out  of  tbo 
dltcb,  tbouEh  the  vlnee  will  flTentnallj 
nsarly  cover  the  ground. 

A  two-horse  ten-toothed  riding  com 
cnltlrator  makes  a  splendid  tool  tor  larsa 
acreage. 

Cleneral  Can  of  the  Crop 

If  there  la  a  secret  In  getting  earlr 
cantaloupes,  It  Is  In  Krowlng  them  from 
start  to  flnlsh  In  such  a  war  that  the 
growth  Is  not  checked  at  any  time.  The 
cantaloup  does  not  seem  to  have  the 
power  to  rally  from  a  check  In  growth 
or  an  Injury  of  any  kind;  the  setback 
not  only  hinders  the  production  of  early 
fruits,  hot  seriously  aOects  the  size  and 
yield  of  the  cantaloupes.  There  are  nu- 
merous Instances  where  unfavorable  con- 
ditions of  some  kind  have  checked  the 
growth  In  some  part  of  a  field  that  was 
planted  and  otherwise  handled  the  same: 
Invarlahly  that  portion  of  the  field  will 
show  marked  difference  In  else,  netting 
or  other  qualities.  The  best  promise  of 
a  good  crop  Is  a  prompt  and  steady 
growth  from  germination  to  maturity. 

The  seedling  period  Is  the  critical  time 
In  the  development  of  a  crop  of  canta- 
loupes, for  It  Is  at  this  stage  that  the 
check  In  growth  usually  occurs  from 
cold  weather,  high  winds,  lack  of  mois- 
ture or  the  attacks  of  Insects. 

A  knowledge  of  the  manner  of  growth 
of  the  root  syEtem  and  development  of 
the  seedling,  will  In  a  measure  explain 
the  reasons  for  the  steps  taken  and  the 
precautions  that  are  necessary  at  this 
time  In  handling  the  crop  through  this 
Important  period. 

The  root  system  that  first  develops 
when  the  seed  germinates,  penetrates  al- 


most directly  down  from  the  seed  while 
the  stem  or  radical  Is  pushing  Its  war 
to  Uie  surface.  Tfaeee  little  roots  seem 
to  form  a  temporary  support  for  the 
plant  during  the  first  two  or  three  weeks, 
for  up  to  this  time  the  stem  from  the 
seed  point  to  the  top  of  the  ground  Is 
smooth  and  white,  with  no  evidence  of 
the  lateral  roots. 

The  second  root  system  develops  from 
the  stem  about  the  time  the  fifth  leaf  ap- 
pears, or  four  to  five  weeks  after  germina- 
tion; these  roots  seem  to  form  the  main 
feeders  of  the  plant,  for  the  growth  of 
the  plant  Is  almost  Insignificant  until  It 
feels  the  impulse  of  this  larger  and  bet- 
ter root  system.  The  question  of  good 
early  growth  and  maturity  almost  hinges 
on  the  success  of  the  farmer  In  supply- 
ing the  conditions  that  will  favor  the 
early  and  proper  development  of  this  lat- 
eral, or  main  root  system.  It  seems  evi- 
dent that  the  depth  of  plsntlng  and  the 
manner  of  managing  the  soil  In  the  hill 
has  an  Important  relation  to  the  early 
development  of  these  lateral  roots.  Bs- 
perlence  teaches  that  seeds  planted  much 
over  two  Inches  In  depth  are  slow  and  dif- 
ficult to  germinate,  being  weakened  tqr 
the  long  stem  that  Is  necessary  to  read 
the  surface;  and,  on  the  other  band.  If 
planting  Is  too  shallow,  the  seeds  are  apt 
to  dry  out,  or  If  rain  follows  a  crust  will 
form,  which  must  be  removed,  and  that 
often  exposes  the  seeds  that  are  not 
planted  at  a  sufllclent  depth,  with  fatal 
results,  or  leaves  the  plant  with  too  ehat- 
low  a  stem  support;  It  Is  then  whipped 
and  wrung  by  the  high,  drying  winds  or 
exposed  to  the  attacks  of  the  encumber 
beetle. 

Seed  will  germinate  readily  when 
weather  conditions  are  favorable.  If  plant- 
ed at  about  the  depth  of  one  and  one- 
half  Inches. 

When  the  seed  leaves  are  nearly  to  the 
surface  the  hills  should  be  raked  off,  re- 
moving any  crust  or  dry  lumps  which 
may  obstruct  the  little  melon  plant 
Plenty  of  seed  should  be  used  to  provide 
against  a.  loaa  In  handling  the  hills,  or 
from  the  attacks  of  Insects.  It  also  af- 
fords a  chance  to  select  the  thriftiest  In- 
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dividual  plants  when  the  thinning  is  done. 
Owing  to  the  injuries  from  the  striped  cu- 
cumber beetle,  the  thinning  should  be  de- 
layed until  the  plants  have  about  the 
fifth  leaf,  when  the  beetle  will  not  do 
much  more  injury;  the  extra  plants  in 
the  hill  should  be  destroyed  by  pinching 
or  cutting  off  the  stems,  as  pulling  them 
out  may  disturb  the  plants  to  be  left 

Insect  Enemies 

No  sooner  has  the  seed  germinated 
than  the  struggle  for  existence  begins; 
an  effectual  precaution  is  to  plant  plenty 
of  seed  scattering  it  well  in  the  hill,  and 
even  replanting  before  it  is  evidently  nec- 
essary— usually  some  replanting  is  re- 
quired anyway.  Crop  rotation,  also,  is 
often  a  good  way  of  avoiding  infested 
fields,  in  fact,  "prevention  is  better  than 
cure,"  in  fighting  insects  and  plant  dis- 


The  destruction  of  insect  harbors,  such 
as  weeds,  old  vines  and  plants,  should 
be  given  more  consideration,  and  the  cul- 
tivation of  the  fields  in  the  late  fall,  win- 
ter and  early  spring,  will  destroy  many 
eggs  and  Insects  that  pass  the  winter  in 
the  soil — grasshoppers  and  cutworms,  for 
instance. 

The  Striped  Cncnmber  Beetle 

This  little  black  and  yellow  striped  bee- 
tle, about  a  quarter  of  an  inch  long,  is 
doubtless  one  of  the  most  common  melon 
pests,  especially  when  the  plants  are 
young  and  in  the  two-leaf  stage;  long  lists 
of  remedies  have  been  tried,  but  the  best 
that  experienced  entomologists  have  to 
suggest  is  to  spray  the  little  plants  as 
soon  as  possible  with  arsenate  of  lead,  at 
about  the  usual  three  pounds  to  the  fifty- 
gallon  formula. 

The  beetles  are  not  killed  by  this  rem- 
edy, but  it  acts  as  an  efficient  repellent. 
Spraying  with  the  Bordeaux  mixture  is 
also  recommended,  but  the  Bordeaux  is 
better  for  the  little  black  flea-beetles  when 
they  bother,  as  they  do  at  times,  but  they 
usually  work  more  on  the  cabbage,  radish 
and  turnip.  The  best  means  of  apply- 
ing sprays  to  small  plants  is  the  small 
type  of  sprayer  that  can  be  easily  carried 
over  the  field,  the  type  that  has  an  air 
chamber  in  which  pressure  is  pumped  in. 


and  that  has  a  cut-off  on  the  nozzle  that 
works  like  a  trigger,  thus  allowing  the 
hills  to  be  sprayed  with  little  waste  of 
the  material.  A  very  good  spray  pump 
of  this  type  is  The  Brown  Auto  Spray 
No.  1,  manufactured  by  The  E.  C.  Brown 
Co.,  Rochester,  N.  T. 

Dusting  the  hills  with  air-slacked  lime, 
through  a  common  cheese  cloth  sack,  is 
an  old  means  of  fighting  the  beetles  but 
is  not  as  effective  as  the  aresenate  of 
lead  spray. 

The  Melon  Aphis 

The  melon  aphis  is  doubtless  the  most 
serious  pest  that  the  cantaloup  has  to 
contend  with  in  many  places,  and  one 
against  which  resistance  is  least  effectual 
where  conditions  are  favorable  to  the 
aphis. 

Fortunately  for  the  growers  the  nat- 
ural enemies  of  the  aphis  usually  hold 
them  in  check  quite  effectually;  the  lady- 
beetle,  the  Syrphus  flies  and  the  lace- 
winged  fly  are  the  principal  enemies  to 
the  aphis;  some  seasons  a  little  parasitic 
fly  destroys  many  aphis. 

The  only  effective  measure  seems  to 
be  a  careful  watch  of  the  fields  to  de- 
stroy the  first  plants  found  to  be  infected 
with  aphis,  as  it  seems  that  only  a  few 
insects  are  able  to  pass  the  winter,  and 
they  seem  to  spread  from  a  few  isolated 
points,  and  if  these  can  be  destroyed  by 
finding  them  and  burying  them,  early,  this 
has  seemed  to  be  the  only  plan  to  adopt, 
as  spraying  and  fumigation  has  been 
tried  by  the  most  competent  experts  with 
very  unsatisfactory  results. 

Spraying  with  "Blackleaf  40,"  one 
ounce  to  ten  gallons  of  water,  with  a  little 
soap,  say  seven  ounces,  is  the  most  ef- 
fective spray  where  a  few  hills  become 
infested,  but  where  the  whole  field  be- 
comes infested  spraying  has  proven  use- 
less. 

The  introduction  of  the  natural  ene- 
mies, like  the  lady-beetles,  has  been  tried 
in  California  with  some  promise,  but  this 
plan  is  in  an  experimental  stage  as  yet. 
The  necessity  of  supplying  the  enemy  as 
soon  as  the  aphis  appears,  makes  this 
plan  rather  impractical  for  the  grower. 

Destroying  the  winter  harbor  or  host 
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plant  of  the  melon-aphis  would  seem  to 
be  the  best  measure  to  adopt,  if  possible; 
this  winter  harbor  has  not  fully  been 
determined  for  some  points. 

The  Pickle  Worm 

There  have  been  many  complaints  from 
growers  in  the  southern  part  of  the 
United  States  of  injuries  from  this  worm. 
Careful  inquiry  has  been  made  to  find  the 
best  information  on  this  pest,  but  there 
is  no  known  remedy  as  yet,  other  than 
the  general  precautions  of  clean  farm- 
ing, rotation  of  crops  and  fall  plowing; 
in  the  more  northern  melon  districts 
the  attacks  of  this  insect  are  apt  to  be 
only  periodical,  which  is  true  with  nearly 
all  insects;  they  appear  in  waves;  one 
year  they  may  be  very  destructive  and  the 
next  season  will  hardly  be  seen,  so  there 
is  no  need  of  giving  up  because  there 
have  been  insect  pests  one  year.  The 
eggs  of  the  larvae  of  the  pickle  worm 
are  deposited  on  the  buds  and  tender 
shoots  of  the  plants,  and  as  the  young 
worm  hatches  it  feeds  in  the  angles  of 
the  stems  and  leaves,  and  if  the  plants 
were  well  sprayed  with  arsenate  of  lead 
the  first  broods  would  be  largely  held  in 
check,  and  subsequent  sprays  might  be 
profitable. 

PUmft  Diseases 

Crop  rotation,  seed  selection,  or  breed- 
ing for  disease  resistance  ofTer  the  best 
means  of  controlling  plant  diseases;  the 
spraying  of  the  crop  with  Bordeaux  mix- 
ture or  other  fungicides  is  about  the 
only  other  means  at  hand.  In  Colorado, 
spraying  has  not  proven  as  successful  as 
it  is  reported  to  be  in  other  states,  doubt- 
less due  to  difTerent  climatic  conditions. 

Careful  control  of  irrigation  seems  to 
offer  one  means  of  lessening  the  attacks 
of  some  of  the  fungus  troubles  in  the 
arid  sections  under  irrigation. 

Harvesting 

After  all  injuries  to  the  crop  have  been 
explained  and  remedial  measures  suggest- 
ed, there  still  remains  one  great  cause 
of  poor  returns  from  the  cantaloup  crop, 
viz.,  careless  and  unscrupulous  methods 
of  marketing.  When  cantaloupes  are 
scarce  and  sales  are  quick,  there  seems 
to  be  no  power  on  earth  that  will  stay 


the  hand  of  the  average  grower  as  he 
pushes  his  crop  onto  the  market,  with 
the  encouragment  of  advices  from  his 
progrressive  (?)  commission  merchant; 
together  they  have  produced  a  glutted 
market  with  inferior  products;  instead  of 
protecting  the  markets  with  a  quality  that 
would  increase  consumption,  they  simply 
let  it  fill  up  with  everything  and  any- 
thing, and  neither  the  grower  nor  the 
consumer  is  benefited.  It  is  common  for 
growers  to  admit  that  they  are  shipping 
cantaloupes  that  are  not  fit  to  be  eaten, 
and  it  is  not  strange  that  a  similar  com- 
plaint comes  from  the  consumer.  Not  till 
the  grower  is  honest  with  himself,  should 
he  expect  good  returns. 

Picking 

When  green  or  over-ripe  melons  are  al- 
lowed to  go  onto  the  markets,  the  trou- 
ble usually  is  in  the  picking;  careless  or 
mistaken  ideas  often  prevailing.  There 
is  a  very  narrow  limit  in  the  stage  of 
ripeness  that  a  cantaloup  can  be  picked 
and  have  it  in  the  right  condition  for 
distant  markets.  On  one  hand,  it  cannot 
be  picked  as  green  as  a  tomato  or  lemon, 
and  still  ripen  during  shipment  to  fair 
quality,  nor,  on  the  other  hand,  can  it  be 
allowed  to  show  any  distinct  color  of 
ripeness,  like  an  apple,  without  it  be- 
comes too  soft  on  long  shipments. 

It  should  be  ripe  enough  so  the  fiesh 
will  be  sweet  when  cut  open,  yet  too 
hard  to  be  eaten  for  a  day  or  two;  it  re- 
quires skill  and  experience  to  determine 
the  proper  stage. 

Jocularly  it  has  been  said:  "The  canta- 
loup has  three  stages  in  three  days — 
green,  ripe  and  rotten."  This  expresses 
the  fact  that  there  is  a  very  short  period 
for  marketing  the  crop  in  good  condi- 
tion, yet  if  picked  at  the  proper  stage, 
and  handled  right  under  refrigeration  it 
can  be  shipped  to  distant  market  in  quite 
normal  condition. 

It  is  hard  to  describe  to  a  novice  Just 
how  to  detect  the  right  stage  to  pick  a 
cantaloup;  there  is,  first,  a  very  slight 
change  of  color  in  the  Interstices  of  the 
netting,  hardly  enough,  however,  to  at- 
tract the  attention  of  the  inexperienced; 
second,  it  is  tried  with  a  pressure  of  the 
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thumb  and  (oreflnger  on  the  stem,  when 
it  should  "Blip,"  that  is,  separate  In  the 
same  maoner  as  when  real  ripe,  but  re- 
qatrlag  some  little  (ores  but  not  enough 
to  break  the  stem  or  flesh  out;  condi- 
tions of  the  Ttnes  and  climate  will  at 
times  vary  the  picker's  judgment  to  some 
extent:  but  by  occasionally  cutting  a 
melon  the  point  can  be  decided.  It  Is 
very  essential  that  pickers  be  caref vllv 
iiutrueted,  and  closely  toatched,  for  the 
good  returns  should  not  be  expected  from 
green,  or  overripe  cantaloupes. 

Packing  and  Crating 
The  fruit  should  be  carefully  bandied, 
not  bruised  or  roughly  shaken  to  loosen 
the  seed  cavity;  it  should  be  hurried  to 
the  shade  and  crated  as  soon  as  possible; 
the  cantaloupes  should  be  carefully  grad- 
ed before  crating,  not  only  as  to  size, 
but  for  condition  of  ripeness,  for  there 
will  always  be  some  a  little  too  ripe 
which  must  not  be  crated  with  the  green- 
rlpes,  or  the  markets  will  suffer.  In  grad- 
ing, tbe  ripe  melons  can  often  be  mar- 
keted In  local  or  nearby  markets,  and  tbe 
ones  Just  right  reserved  (or  the  long  dis- 
tance shipments. 

In  crating  tbe  layers  must  be  uniform 
and  tight,  but  not  so  crowded  as  to  crush 
or  bruise  the  flesh,  yet  there  should  not 
be  a  loose  melon  In  the  crate  If  It  Is 
expected  to  carry  well. 

In  crating,  tbe  ends  of  the  crates  should 
be  supported  on  the  crating  table,  so  that 
the  slats  can  spring  down  In  the  center 
of  the  crate,  then  when  the  crate  Is  flu- 
Ished  and  nailed  up  there  will  be  no 
spring  of  the  slats  to  loosen  tbe  pack 
when  the  crate  Is  picked  up. 


riate  No.  6.     Three   Strlea  o 


PUte  No.  9.  Pony  i 
buket  IB  Qsed  Id 
trade. 

Tbe  crate  has  been  the  standard  pack- 
age for  a  long  distance  haul,  but  there 
le  a  needed  reform  In  the  matter  of  grad- 
ing and  packing  cantaloupes,  as  the  old 
style  grading  of  "pony,"  "standard"  and 
"Jumbo"  sizes  has  proven  unsatisfactory. 
The  etandard  45-melon  crate  Is  good,  but 
the  "pony"  has  Included  too  many  Imma- 
ture cantaloupes,  and  has  not  been 
profitable  in  general  and  should  be  dis- 
carded. The  "Jumbo"  crate  Is  too  heavy 
to  handle  well,  and  often  difficult  to 
crate  well,  when  there  are  only  a  few 
cantaloupes  that  run  to  the  jumbo  sizes. 

Three  styles  of  crating  cantaloupes  are 
Illustrated  {Plate  No.  8)  which  will  prove 
adequate  to  handle  the  marketable  canta- 
loupes In  the  simplest  way;  with  only  two 
styles  of  cratee  required. 

The  standard  sixed  cantaloupes  would 
be  flrst  crated  In  a  regular  standard 
crate  12xl2x2<,  45  cantaloupes  to  the 
crate,  then  a  size  larger  packed  in  tbe 
same  sized  crate  with  36  cantaloupes  to 
the  crate,  packed  with  what  Is  known 
as  the  "diamond"  pack — as  shown  in  the 
halftone  (Plate  No.  S). 

The  larger  Jumbo  slzee  are  then  to  be 
crated  In  a  flat,  one-layer  crate  wltb  12 
cantaloupes  to  the  crate.  Thle  crate  would 
probably  need  to  be  about  5x14x24;  this 
would  be  easy  to  handle,  and  popular  for 
private  home  trade.  With  this  style  of 
grading  and  packing,  there  could  be  Just 
three  claaslficatlons,  "Standard  45b," 
"Standard  36b"  and  "flats"  and  there 
would  be  lesB  bruising,  trying  t6  crowd 
large  cantaloupes  into  crates,  and  han- 
dling large  unwieldy  Jumbo  crates,  be- 
sides simplifying  the  number  of  different 
crates. 
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Karkcting 

Marketing  &  crop  of  cantaloupM  to 
good  advantage  1b  probably  the  moat  per- 
plexing phase  of  the  Induetry;  we  might 
clasBlfy  the  different  methods  of  market- 
ing In  order  to  consider  them: 

First,  Belling  to  the  Local  Trade — 
There  Is  UtUe  to  be  ssld  on  this,  other 
than  the  grower  already  knows,  good 
goods,  and  fair  treatment.  Second.  Bell- 
ing on  Oontignment — This  seems  to  be 
like  "stepping  out  Into  the  unknown," 
there  are  so  many  uncertainties.  There 
are  several  factors  to  consider  here:  the 
growers  should  be  organized,  in  order  to 
buy  cratee  and  load  to  advantage,  they 
must  take  pains  to  find  responsible  com- 
mission men,  they  must  plan  to  keep  In 
touch  with  the  markets,  to  know  what 
the  market  needs  and  demands,  and  live 
up  to  their  end  of  the  deal  In  shipping 
only  flrst-class  cantaloupes;  they  should 
have  some  plan  of  co-operation  so  that  in 
times  of  limited  markets  they  could  pro- 
rate the  sales  or  limit  the  growers  to  a 
certain  number  of  crates  to  be  shipped 
per  acre  when  the  market  was  glutted, 
and  only  a  certain  amount  should  be  sent 
to  the  market,  ae  it  Is  better  to  leave  the 
cantaloupes  in  the  field  than  to  ship  and 
lose  the  work  and  still  injure  the  glutted 
markets. 

Probably  the  greatest  encouragement  In 
recent  years  for  the  cantaloup  growers 
Is  the  plan  of  the  cantaloup  distributors 
forming  an  exchange,  and  co-operating  In 
holding  the  markets  tree  from  glutted 
conditions.    The  plan  is  to  have  the  dis- 


tributors in  a  district  get  together  each 
day  and  divide  or  prorate  the  shipments 
to  certain  markets,  and  not  send  to  any 
one  market  more  than  It  is  possible  for 
that  market  to  dispose  of;  this  plan  was 
worked  to  perfection  in  the  Imperial 
valley  in  California,  and  In  the  Rocky 
Ford  district  the  season  of  1911,  and 
growers  everywhere  should  refuse  to  deal 
with  a  commission  firm  who  would  re- 
fuse to  co-operate  in  this  way — growers' 
melons  have  been  used  to  fight  their 
neighbors  too  long.  Third,  Marketing  in 
Trantit — There  are  several  commission 
firms  who  make  this  a  specialty 
In  handling  the  large  shipments 
from  the  big  melon  districts;  in  reality 
it  does  not  differ  from  the  commission 
form  of  selling,  only  the  organization  of 
a  marketing  system  to  keep  In  touch  with 
the  different  markets  and  their  needs; 
this  could  be  handled  by  a  competent 
manager  of  a  lai^e  association  If  It  were 
not  for  the  short  season  that  the  canta- 
loupes are  handled  from  any  one  die- 
trlct,  the  large  commission  firms  having 
the  same  organization  that  they  can  util- 
ize for  other  products;  hence  It  is  doubt- 
ful if  there  Is  any  better  plan  than  to 
market  through  some  of  the  well  es- 
tablished agencies,  fourth,  Marketing 
for  Cash— This  is  the  Utopian  Idea  of 
the  growere  everywhere,  and  as  long  as 
cantaloupes  are  selling  well  It  is  all 
right,  but  when  the  price  goes  down  the 
cash  buyer  is  gone. 

Stralna  and  TartetteB  of  Cautaloapes 
Bocky  Ford 

There  Is  a  prevalent  Idea  that  there  is 
a  variety  of  cantaloup  known  as  "Rocky 
Fords;"  strictly,  this  is  erroneous;  unless 
it  Is  a  name  to  embrace  the  mlscellaneouB 
seed  that  is  purchased  from  Rocky  Ford, 

The  fact  Is,  the  Netted  (Jem  was  the 
original  variety  used  to  develop  the  Rocky 
Ford  cantaloup  Industry,  but  thirty  years 
of  selecting  and  crossing  have  developed 
greatly  improved  types  that  are  distinct 
and  very  different  in  many  respects;  but 
there  are  really  onlj*  two  or  three  types: 
one, — the  "Pollock,"  has  been  renamed 
"Eden  Gem,"  "Netted  Rock,"  "Rust  Re- 
sistant" and  so  on,  and  the  selection  Ideals 
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followed  by  the  men  exploiting  the  new 
names  have  established  slightly  different 
strains  of  the  Pollock.  Hence  there  is  a 
good  deal  of  confusion  in  regard  to  Rocky 
Ford  seed. 

The  markets  have  a  demand  for  both 
the  ffreen  and  salmofirtinted  flesh  in  the 
Rocky  Ford  strains  of  cantaloupes;  this 
is  entirely  distinct  from  the  orange-col- 
ored meat  of  the  Osage  types;  and  the 
growers  also  demand  an  extra  early  strain 
beside  the  main  crop  sort 

Bust-Resistant  PoUoek,  Salmon-Tliited 

The  original  'Tollock"  was  the  result  of 
a  hybrid,  as  running  through  nearly  all 
the  Pollock  strains  there  are  the  two 
colors  in  flesh  and  yarious  combinations 
of  them  —  green  and  salmon-tinted,  vine 
disease^esistant. 

Rust-Resistant  Pollock,  Green-Fleshed 

The  Oreen-Fleshed  Pollock  is  very  sim- 
ilar to  the  other  Pollock,  except  in  the 
color  of  the  flesh,  which  runs  more  green, 
shading  to  yellow  at  the  cavity;  we  would 
recommend  this  strain  for  markets  that 
demand  a  green-fleshed  cantaloup.  The 
general  character  and  appearance  of  the 
two  strains  of  Pollock  are  the  same. 
These  two  Pollocks  are  classed  as  the 
best  late  or  main  crop  varieties  of  Rocky 
Ford  Netted  Gems. 

The  Ryan's  Early  Watters  Strain 

There  are  localities  whdre  the  early 
cantaloup  is  very  profitable  and  there 
is  a  demand  for  an  early  maturing  canta- 
loup. Ryan's  Early  Watters  meets 
that  demand;  this  strain  holds  the  best 
records  of  high  returns  on  account  of  its 
very  prolific  yields  of  extra  early  canta- 
loupes. In  appearance  it  is  almost  iden- 
tical with  the  Pollock  type;  it  has  the 
green  colored  flesh,  and  the  same  general 
flavor.  The  special  point  in  the  selection 
has  been  prolific  early  maturity.  This 
strain  germinates  very  strong,  vigorous 
plants,  the  fruit  sets  early,  and  the  crop 
matures  in  a  very  short  time,  yet  is  ex- 
tremely prolific,  often  making  yields  of 
two  hundred  and  fifty  crates  per  acre. 
It  is  fully  a  week  earlier  than  the  Pol- 
lock strains.  Recommended  where  the 
tendency  to  fungus  troubles  is  not  too 
marked,  and  for  a  small  portion  of  a 


grower's  plantings  it  will  doubtless  pay  in 
many  locations. 

Early  Rnst-Resistant,  Hybrid 

This  strain  has  a  remarkable  vigor  of 
growth  until  it  has  set  and  developed  a 
large  set  of  fruit  and  then  the  growth 
seems  to  stop — ^that  is,  the  new  shoots; 
the  vines  seeming  to  throw  all  the  force 
into  the  development  of  the  fruit.  This 
trait  seems  to  make  it  desirable  in  one 
point,  as  it  has  not  been  so  seriously  at- 
tacked by  the  melon  aphis  as  the  strains 
that  have  plenty  of  young  succulent 
shoots. 

This  hybrid  is  the  best  early  strain  by 
all  odds.  It  is  early  as  the  Watters,  and 
almost  as  disease-enduring  as  the  Pollock 
strains;  it  is  very  prolific,  and  especially 
so  in  producing  a  heavy  yield  of  the  first 
early  sets. 

The  fiesh  of  this  strain  is  green,  the 
netting  exceptionally  good;  the  canta- 
loupes are  rather  inclined  to  be  longer 
in  form  than  our  other  strains,  and  is 
not  quite  as  regular  in  size,  yet  its  many 
good  qualities  make  it  the  most  desirable 
cantaloup  to  plant  for  early. 

New  Strains  of  Promise 

Triple  Hybrid  No.  3.  This  melon  has 
an  exceedingly  heavy  close  netting,  and 
thick  flesh,  of  a  salmon  tint  at  the  cen- 
ter, with  a  deep  zone  of  emerald  near  the 
rind.  This  cantaloup  runs  rather  large, 
but  on  account  of  its  exceptionally  attrac- 
tive appearance,  we  believe  it  would  be 
valuable  to  market  growers,  especially 
for  local  trade. 

The  Osage  type  of  cantaloup  that  has 
been  grown  for  several  years  around  Ord' 
way,  Colo.,  adjacent  to  the  Rocky  Ford 
district,  is  becoming  very  popular  on  the 
market  on  account  of  its  exceptionally 
good  keeping  quality,  and  its  thick,  or- 
ange-colored flesh  that  has  an  exception- 
ally spicy  flavor  which  many  are  fond  of. 
But  this  variety  has  the  weakness  of  hav- 
ing a  very  unattractive  form  and  appear- 
ance, and  a  very  undesirable  tendency  to 
crack  open  when  nearly  ripe,  thus  result- 
ing in  a  great  loss  to  growers,  and  in 
fact  on  this  account  this  variety  has  not 
been  a  success  except  in  a  few  localities. 
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The  following  table  gives  the  usual  time  of  planting  and  the  period  of  harvest 
for  the  difTerent  districts. 

District  and  State.  Dates  of  Planting.  Period  of  Ripening. 

Brownsville,  Texas »Feb.  10  to  20 Jtfay  10  to  June  10. 

Gainesville,  Fla ..Feb.  10  to  20 May  10  to  June. 

Imperial  Valley,  Calif. Feb.  20  to  March May  20  to  July  1. 

Lake  Charles,  La March  1  to  15 June  1  to  July  1. 

Northern  Louisiana March  20  to  April  20 June  20  to  July  20. 

Blackville,  S.  C April  1  to  15 June  15  to  July  10. 

Belton,    Ark. April  1  to  20 July  1  to  August  1. 

Southern    Mississippi April  1  to  10 July  1  to  August  1. 

Glendale,  Ariz ^April  1  to  20 July  5  to  August  5. 

Atkoa,   Okla .Jiprll  1  to  May July  10  to  September. 

Decker,    Ind ^A.prll  1,  in  hot  beds July  10  to  August  20. 

Southwest  Arkansas ^.pril  1  to  15 July  1  to  August  1. 

Moapa,  Nev April  1  to  15 July  20  to  August  10. 

Dover,  Del April  5  to  20 August  1  to  15. 

Anna,  III April  6  to  15 August  1  to  20. 

Knox  Co.,  Tenn April  20  to  May  20 July  20  to  September. 

Oreenriver,  Utah April  20  to  May ^July  25  to  August  25. 

Eastern  Washington ^prll  20  to  May August  1  to  September. 

Medford,  Oregon April  10  to  May ^August  1  to  September. 

Parsonsburg,  Md. ..-May  1  to  18 July  20  to  August  15. 

Northwest  Arkansas May  1  to  15 July  20  to  August  15. 

Rocky  Ford,  Colo May  1  to  June  1 August  5  to  October  1. 

St.  Thomas,  Pa. May  10  to  20 August  25  to  September  10. 

Fredericksburg,  Va May   10 August  10  to  September  1. 

King  Hill,  Idaho May   10 August  10  to  September. 

Michigan  ..May   20 August  20  to  September  20. 


The  above  table  is  tentative. 

It  will  be  noted  that  there  is  a  wide 
range  of  differences  in  the  time  of  ripen- 
ing when  cantaloupes  are  planted  at 
about  the  same  time,  due  to  the  different 
seasons,  the  climatic  conditions,  and  the 
soil,  and  these  same  differences  make  dif- 
ferent results  in  the  appearance  and  qual- 
ity of  the  cantaloupes  to  quite  an  extent. 

Philo  K.  Bunn 

Canteloupks,  Qrade  Rules.  See  under 
Apple  Packing. 

CANTALOUP  DISEASES 
Anthraenose 

The  common  anthraenose  fungus  of  the 
muskmelon  (Colletotrichum  tagenarium 
Pass.)  is  the  same  as  that  of  the  cucum- 
ber. It  attacks  the  stems  of  plants  of 
all  sizes  as  well  as  the  leaves,  resulting 
In  the  lesions  of  the  stem  and  dead  spots 
in  the  leaves.  In  these  the  fungus  pro- 
duces the  fruiting  bodies.  After  the 
seedling  stage  is  passed  it  is  usually  pos- 
sible to  keep  the  anthraenose  in  check 
by  the  spraying  as  recommended  for  cu- 
cumbers. 

The   fruit   anthraenose   of  the   musk- 


melon  (Colletotrichum  oligochaetum 
Cav.)  is  widely  distributed.  It  forms 
yellowish,  diseased  spots  on  the  fruits 
and  may  disfigure  them  considerable. 
Thorough  spraying  with  Bordeaux  mix- 
ture should  hold  it  in  check  If  begun  on 
the  young  fruits  and  repeated  once  or 
twice  at  Intervals. 

dadosporfnm 

A  fungus  occasionally  parasitic  on 
melons.  It  produces  sunken  spots  on  the 
fruit  and  stems,  usually  during  moist 
weather.  Under  such  circumstances  the 
fruiting  stage  of  the  fungus  appears  over 
the  fruits  in  an  olive  grreen  color. 

Downy  Mildew 

Plasmopara  sp. 

Downy  mildew  of  muskmelon  is  caused 
by  the  same  plasmopara  fungus  as  the 
downy  mildew  of  cucumbers.  It  does  not 
appear  until  toward  the  middle  of  Au- 
gust, but  is  then  very  destructive,  sweep- 
ing rapidly  over  the  melon  fields  and 
leaving  only  devastation  behind.  In  its 
attacks  the  spots  of  the  muskmelon  leaves 
are  somewhat  different  in  shape  and  usu- 
ally of  a  darker  color  than  in  the  case 
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of  the  cucumber.  One  with  experience 
can  readily  distinguish  by  the  use  of  an 
ordinary  hand  glass.  He  will  then  see  on 
tlie  underside  of  the  leaf  the  violet  spores 
and  spore-bearing  threads  of  the  mildew 
fungus.  The  melons  which  are  unripened 
upon  the  vines  when  attacked  by  mildew 
are  practically  worthless  and  for  this  rea- 
son large  losses  are  usually  incurred.  The 
treatment  is  by  Bordeaux  mixture. 

Muskmelon  Leaf  BUght 

Altemaria  sp. 
Is  a  disease  more  or  less  peculiar  to 
the  muskmelon,  although  the  fungus 
which  causes  it  has  also  been  found  upon 
cucumber  leaves.  The  leaf  blight  causes 
rather  large  dead  areas  in  the  leaves 
which  are  usually  distingruished  from 
those  of  downy  mildew  by  their  larger 
size  and  the  tendency  of  the  central  por- 
tion to  break  out.  The  prevention  of 
muskmelon  leaf  blight  is  by  no  means 
an  easy  matter,  requiring  of  itself  great 
thoroughness  and  carefulness  in  the  ap- 
plication of  the  Bordeaux  mixture  and 
also  requiring  that  the  downy  mildew 
shall  be  watched  during  the  same  period. 
For  this  reason  earlier  sprayings,  if  made 
before  August  1st,  should  be  repeated  at 
fortnightly  Intervals,  while  those  after 
August  Ist  should  be  at  weekly  or  10-day 
intervals.  Melon  growers  have  succeeded 
by  following  these  lines,  while  others 
who  were  less  thorough  were  less  success- 
ful, or  failed  entirely.  The  treatment  is 
recommended  with  confidence. 

Wilt 

Muskmelon  wilts  are  the  same  In  gen- 
eral character  as  those  described  for  the 
cucumber.  Not  only  the  bacterial  wilt 
disease  but  the  wilt  due  to  fusarium  has 
developed  upon  muskmelons  in  some 
parts.  The  symptoms  are  the  same  as 
for  cucumbers,  namely:  sudden  wilting  as 
from  lack  of  water,  followed  by  dying. 

Gather  and  burn  infected  vines  and 
practice  rotation. 

Root  Bot 

Rhizoctonia 
The  root  diseases  accompanied  by  rot- 
ting of  the  rootlets  and  induced  by  the 
sterile  fungus  of  lettuce  rosette  is  also 
found  on  greenhouse  muskmelons.    This 


is  liable  to  be  the  case  where  these  fol- 
low diseased  crops  of  lettuce.  The  pre- 
vention is  thorough  soil  treatment. 

A.  D.  Selbt, 
Wooster.  Ohio. 

For  other  diseases  afTecting  cucurbi- 
tous  crops,  see  Cucumber. 

CANTALOUP   PESTS 

Cantaloup  Fly 

Euxeata  notata  Wield.,  Family  Ortalldae 

General  Appeanmee 

The  adult  flies  are  slightly  over  one- 
eighth  of  an  inch  long,  beautiful  metallic 
green  in  color  with  eyes  dark  brown.  The 
wings  are  transparent  with  a  distinct 
black  spot  near  the  middle  of  the  front 
margin  and  a  similar  spot  near  the  tip 
of  each.  The  maggots  vary  from  white 
to  dusky  brown,  the  blunt  end  being 
often  darker  than  the  rest  of  the  body. 
They  are  about  one-fourth  of  an  inch 
long  when  fully  matured. 

Life  History 

The  eggs  are  laid  in  the  tissues  of  In- 
jured or  damaged  fruits  and  vegetables 
and  while  the  maggots  work  principally 
upon  such  tissue  they  are  often  found 
in  sound  and  living  portions  and  occa- 
sionally in  apparently  uninjured  fruits. 
The  pupae  are  found  in  the  decayed  hosts 
or  in  the  soil,  the  adults  emerging  in  a 
very  short  time.  Due  to  the  peculiar 
habits  of  the  larvae,  they  have  often  been 
mistaken,  for  the  maggots  of  the  true 
fruit  flies  of  the  family  Trypetidae  and 
have  been  the  occasion  of  great  alarm. 

E.  O.  EssiG 

White-Lined  Sphinx 

Celerio  lineata  Fab.,  Family  Sphlngidae 
Deilephila  lineata  Fab. 

General  Appearance 

This  is  a  very  common  insect.  The 
adult  moths  are  quite  large,  having  a 
wing  expanse  of  nearly  three  and  one- 
half  inches.  The  fore  wings  are  green 
with  broad  brown  bands  on  the  front  and 
apical  margins  and  in  the  middle  of  each. 
The  veins  are  white.  The  hind  wings 
are  very  small,  dark  brown  with  a  wide 
lighter  band  across  the  middle  of  each. 
The  thorax  is  grayish  with  distinct  white 
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lines,  while  the  abdomen  is  dark  grreen 
marked  with  black  and  white  spots.  The 
larvae  are  quite  large,  often  more  than 
three  Inches  long.  The  color  varies  con- 
siderably, but  is  usually  light  green  with 
a  row  of  spots  along  each  side  of  the 
back.  The  spiracles,  just  above  the  feet, 
are  margined  with  black  and  yellow.  A 
pale  yellow  line  extends  down  the  middle 
of  the  back.  The  chrysalis  is  dark  brown. 

Food  Plants 

The  larvae  of  this  species  are  so  com- 
mon as  to  be  often  mistaken  for  other 
members  of  the  family.  They  are  usu- 
ally found  feeding  upon  the  foliage  of 
the  apple,  grape,  pear,  melon  and  tomato 
vines. 

E.  O.  Essio 

Melon  Aphis.    See  under  Aphid», 

For  other  pests  of  cantaloup  and  other 
cucurbitous  crops,  see  Cucumber. 

Cafillabitt  in  Diffebent  Ttfes  of 
Soil.    See  Soils. 

Cablots,  Cities  in  Which  Fbuits  abb 
Solo  in.  See  Reduction  of  Waste  in 
Marketing,  market  section. 

Cabs,  How  Divebted.  See  Reduction  of 
Waste  in  Marketing,  in  market  section. 

Cablot  Mabkets.  See  Reduction  of 
Waste  in  Marketing,  in  market  section. 

Carob 

The  carob  tree  {Ceratonia  siliqua  L.) 
is  a  native  of  the  Eastern  Mediterranean 
countries  and  is  widely  grown  in  Italy, 
especially  in  the  southern  part  of  the 
peninsula  and  in  Sicily,  because  of  the 
value  of  its  pods  as  food  for  domestic 
animals.  The  tree  attains  a  large  size, 
sometimes  reaching  a  height  of  50  feet, 
and  in  shape  is  much  like  a  live  oak.  The 
heavy  dark  green  foliage,  composed  of 
thick,  leathery,  rounded  leaves  arranged 
on  each  side  of  a  stem,  as  in  the  common 
locust,  affords  an  abundance  of  excellent 
shade  in  hot  weather.  The  tree  resists 
drouth  and  grows  readily  on  rocky  hill- 
sides where  it  is  impossible  to  irrigate 
and  where  the  soil  is  poor  and  scarce.  At 
the  same  time,  it  is  appreciative  of  good 
rich  soil,  and  grows  larger  and  more  S3rm- 
metrical  under  favorable  conditions.    The 


bark  of  the  carob  is  rather  smooth  on  the 
larger  limbs,  and  light  gray  in  color. 
but  on  the  smaller  branches,  that  Is, 
those  which  are  from  three  to  five  years 
old,  there  are  numbers  of  roughened 
knots,  giving  these  branches  a  diseased 
appearance.  But  on  examination  it  will 
be  found  that  all  the  pods  are  borne  on 
these  branches,  and  that  the  knots  are 
the  places  where  the  fruiting  stems  of 
the  previous  year  or  two  were  attached. 
These  stems  fall  off  with  the  pods,  and 
the  knots  disappear  in  the  course  of  two 
or  three  years. 

The  fruit  of  the  carob,  as  I  have  said, 
is  in  the  form  of  pods,  very  similar  in 
appearance  to  bean  pods,  and  called  by 
the  Germans  St  John's  bread.  In  the 
spring  the  young  pods,  hanging  in  dus- 
ters from  the  branches,  look  exactly  like 
string  beans,  being  of  the  same  shape 
and  color.  Later  they  become  broad  like 
the  pods  of  lima  beans  and  when  ripe 
they  are  broad  and  flattened  and  are  two 
or  three  inches  long  and  nearly  an  inch 
wide.  By  this  time  they  have  become  a 
dark  chocolate  color  and  consist  of  a 
rather  soft  shell,  nearly  filled  with  a 
reddish,  saocarine  flesh,  imbedded  in 
which  are  a  number  of  dark  red,  flattened 
seeds.  The  ripe  pods  are  lieavy,  and  con- 
tain about  65  per  cent  of  gum  and  sugar, 
making  excellent  food  for  sheep  and  hogs, 
particularly  when  it  is  desired  to  fatten 
these  animals.  They  are  also  fed  to  cat> 
tie  and  horses  at  the  rate  of  about  six 
pounds  a  day,  the  pods  being  crushed  and 
fed  either  raw  or  boiled.  The  seeds 
germinate  readily  if  fertile,  but  there 
must  be  a  number  of  trees  growing  near 
each  other  and  bees  must  be  plentiful  to 
Insure  fertility.  In  Southern  Italy  and 
particularly  in  Sicily,  the  pods  are  used 
as  food  by  the  people,  and  the  children 
among  the  lower  classes  eat  them  as  they 
would  candy.  The  ripe  pods  are  either 
boiled  or  roasted,  and  are  sold  on  the 
streets  everywhere,  where  one  may  buy 
a  dozen  or  more  for  a  cent  They  have 
a  sweetish,  slightly  bitter  taste,  and  are 
somewhat  astringent  In  the  cooked  state 
they  are  undoubtedly  healthful  and  very 
nourishing. 
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The  carob  tree  Is  one'  of  the  neeesBl- 
tiest  almost,  of  the  average  Italian  farm- 
er. It  gives  him  and  his  stock  ample  pro- 
tection against  the  hot  summer  sun;  its 
pods  are  food  for  the  animals,  and  for 
himself  as  well,  if  necessary;  and  it  does 
not  demand  rich  soil.  It  is  most  fre- 
quently planted  where  little  else  will 
grow,  in  rocky  land  or  about  the  edges 
of  gardens  or  olive  groves,  and  with  its 
sturdy  form  and  thick,  heavy  leaves  it 
withstands  perfectly  the  hot  dry  Sicilian 
summers. 

E.  J.  Newcombeb, 
In  the  California  Cultivator. 

Carrots 

The  carrot  grows  wild  in  the  fields  and 
on  the  roadsides  of  Great  Britain  and 
the  seashores  of  the  North  Temperate 
zone  of  the  Old  World.  It  resembles  the 
cultivated  carrot,  except  in  the  root, 
which  is  thin  and  woody.  However  this 
wild  carrot  Is  the  parent  of  the  cultivated 
varieties. 

Carrots  vary  considerably  in  the 
length,  shape  and  color  of  their  roots, 
and  in  the  proportion  of  rind  to  core.  The 
White  Belgian,  which  gives  the  largest 
crops,  has  a  very  thick  root  which  Is 
white,  becoming  pale  green  above,  where 
it  projects  above  the  ground.  For  nutrit- 
ive purposes,  it  is  inferior  to  the  red 
varieties.  The  carrot  succeeds  best  on  a 
light  sandy  soil,  which  should  be  well 
drained  and  deeply  trenched.  If  not 
naturally  fertile  the  ground  should  be 
well  prepared  and  heavily  manured,  in 
the  autumn  or  winter.  For  the  long- 
rooted  sorts,  the  soil  should  be  at  least 
three  feet  deep;  but  for  the  shorter 
rooted  varieties  a  soil  of  less  depth  is 
sufficient. 

Growing  Carrots 

For  the  early  crop  sow  the  seed  as 
early  in  spring  as  the  ground  can  be 
worked  in  rows  10  to  12  Inches  apart  if 
hand  cultivated,  and  18  to  24  inches  if 
cultivated  with  a  horse.  About  two 
pounds  of  seed  are  required  per  acre. 
Cover  the  seed  about  one  inch  deep.  It 
is  advisable  to  mix  in  a  few  radish  seed 
to  help  locate  the  rows,  since  the  carrot 


seed  germinates  slowly,  and  cultivation 
to  keep  down  weeds  is  frequently  neces- 
sary before  the  young  carrots  make  their 
appearance.  When  (he  plants  are  well  up 
they  should  be  thinned  to  stand  two  to 
three  inches  apart  in  the  row.  Frequent 
shallow  cultivation  should  be  given  with 
some  light  implement  throughout  the  sea- 
son. Late  varieties  for  stock  may  be 
sown  the  latter  part  of  May  or  as  late 
as  the  middle  of  June  in  the  Northern 
states.  The  plant  makes  its  best  growth 
in  the  cool  weather  of  fall. 

The  crop  is  harvested  usually  by  hand 
pulling  and  topping.  The  work  of  pulling 
is  often  facilitated  by  running  a  plow 
alongside  the  rows  to  loosen  them.  Where 
the  halMong  varieties  are  grown  they 
can  frequently  be  plowed  out.  From  200 
to  300  bushels  per  acre  is  a  good  yield. 
The  roots  may  be  stored  in  pits  or  in  the 
cellar  like  potatoes.  There  is  a  consid- 
erable amount  of  hand  labor  in  the  cul- 
ture of  carrots,  which  makes  their  growth 
relatively  expensive. 

Besides  the  use  of  carrots  as  a  table 
vegetable  they  form  a  favorite  succulent 
food  for  horses  and  dairy  cows.  Foreign 
experiments  show  that  for  stock  feeding 
purposes  carrots  are  about  equal  to  other 
roots.  The  agricultural  experiment  sta- 
tions in  this  country  have  reported  but 
few  experiments  with  this  crop  as  a  stock 
food.  Except  for  the  purpose  of  variety 
in  the  diet  it  will  probably  be  economy  to 
grow  other  larger  yielding  root  crops, 
like  mangels  and  rutabagas. 

Gbanvillb  Lowtheb 

Carbots  in  Alaska.    See  Alaska, 

CARROT  DISEASES 

Leaf  Spot 

iCercospora  Apii  Fres.) 

Same  fungus  as  causes  celery  leaf  spot 
See  under  Celery  Diseases. 

Boot  Bot  or  Bhiioetoria 

Corticium  vagum  B.  ft  C.  Var. 
Bolani  Burt. 
Same  as  potato  root  rot,  which  see. 

Soft  Bot 

Bacillus  carotovorous  Jones 
One  of  the  commonest  bacilli  parasitic 
upon  plants.     It  produces  a  soft  rot  on 
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many  vegetables.  Avoid  planting  infected 
seed  and  planting  in  infected  soil. 

CARROT  PESTS 

Carrot  Beetle 

Ligyrus  gibhoaus,  DeJ. 
Common  along  the  Atlantic  coast  and 
occurs  as  far  west  as  Illinois.  Called 
also  the  sunflower  beetle  on  account  of 
its  attack  on  this  plant  It  is  injurious 
to  parsnip,  celery  and  sweet  potato. 

The  beetle  is  one-half  to  five^lghths  of 
an  inch  long  and  robust. 

Rotate  the  crops,  permit  the  chickens 
to  follow  after  the  plow  in  the  fall  and 
in  case  of  severe  infestations,  turn  the 
hogs  into  the  field. 

Literature 

Division  Entomological  Bulletin  No.  33, 
New  Series. 

Carrot  Rust  Fly 

Paila  rosae  Fab. 

Imported  into  Canada,  whence  it  has 
spread  into  New  York.  A  very  minute 
fly  measuring  about  one-sixteenth  of  an 
inch.  Produces  a  reddish  appearance  on 
the  leaves  of  the  young  plants  and  rusty 
blotches  on  the  roots.  The  stored  roots 
are  sometimes  infested  with  the  larvae. 

Rotation  of  crops  is  advised,  but  the 
same  fly  attacks  celery,  hence  this  plant 
should  be  excluded  from  the  rotation. 

Spray  with  kerosene  emulsion  one  part 
to  10  of  water,  or  sprinkle  sand,  ashes  or 
land  plaster  mixed  in  the  kerosene  along 
the  rows.  Make  these  applications  once 
a  week  through  June. 

Literature 

Division  Entomological  Bulletin  No.  33, 
New    Series. 

Celery  Caterpillar.    See  under  Celery. 

Pabsnip  Louse.    See  under  Parsnip. 

Catch  Crops.  See  Apple  Orchard  Cover 
Crops. 

Cauliflower 

The  cauliflower  belongs  to  the  cabbage 
family  and  was  introduced  into  Europe 
from  Cyprus  and  the  Mediterranean  coast. 
It  is  one  of  the  most  delicately  flavored 
of  vegetables  and  is  much  more  delicate 
in  its  growth  than  the  cabbage.  It  is 
less  resistant  to  heat  and  cold,  and  re- 


quires more  care  than  the  cabbage;  but 
under  proper  conditions,  is  one  of  the 
most  valuable  of  vegetables,  bringing  a 
good  price  in  the  markets.  It  forms  a 
dense  cluster  of  incipient  flower  buds 
which  are  the  edible  portion  of  the  plant. 
It  succeeds  best  in  a  rich  soil  and  shel- 
tered position.  It  is  propagated  like  tbe 
cabbage  and  given  similar  care;  except 
that  when  the  head  begins  to  form,  the 
large  outside  leaves  should  be  pulled  over 
it  and  fastened  together  at  the  top  iu 
order  to  prevent  injury  from  the  hot  sun- 
shine. 

As  a  crop,  they  ripen  somewhat  irreg- 
ularly and,  as  the  period  of  frost  ap- 
proaches the  Immature  heads  should  be 
pulled  with  roots  and  leaves  and  be 
planted  in  a  cold  cellar  or  cold  frame 
where  many  of  them  will  form  salable 
heads. 

There  are  many  varieties;  but  perhaps 
the  most  desirable  are  the  Snowball  and 
Early  Dwarf  Erfurt. 

The  insect  enemies  are  the  same  as 
those  of  the  cabbage. 

Being  of  the  same  nature  as  the  cab- 
bage, and  requiring  similar  treatment,  we 
refer  our  readers  to  the  article  under 
that  heading. 

Gbanvillb  Lowther 

CAULIFLOWER  DISEASES 

For  the  most  part  cauliflower  is  affect- 
ed by  the  same  characteristic  diseases  as 
cabbage.  They  will  be  found  treated  un- 
der cabbage. 

Bieing 

This  is  not  a  disease  but  is  a  trouble 
caused  by  the  starting  into  growth  of  the 
flower  heads,  usually  after  a  rain  follow- 
ing a  dry  spell.  It  injures  the  appear- 
ance but  not  the  quality  of  the  head. 

The  trouble  is  corrected  by  cultivation 
so  as  to  preserve  a  good  dust  mulch  dur- 
ing dry  periods. 

Soft  Bot  or  Stump  Bot 

Bacillus  carotovorous  Jones 
A  common  soft  rot  of  vegetables  and  a 
most  serious  one  to  cauliflower,  appear- 
ing at  its  worst  in  seasons  of  hot,  damp 
weather.  The  bacillus  is  a  wound  para- 
site but  the  manner  of  its  spread  is  un- 
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known.  It  spreads  very  rapidly  at  times. 
Tlie  center  of  the  stem  and  head  usually 
rot  first  so  that  the  plant  may  be  beyond 
recoYery  before  the  presence  of  the  dis- 
ease is  detected.  The  odor  arising  from 
tlie  decaying  heads  is  very  repulsive. 
Rotation  seems  to  be  the  only  remedy. 

Literature 

Cornell  Bulletin  No.  292. 

CAULIFLOWEB  PESTS 

The  pests  of  cauliflower  are  common  to 
the  cabbage  and  will  be  found  treated 
under  cabbage. 

Caulifloweb,  How  Qbown  in  Alaska. 
See  Alciska. 

Celery 

More  and  more  celery  is  growing  into 
favor  as  a  garden  vegetable.  It  grew 
wild  in  England,  beside  the  ditches,  in 
marshy  places,  in  swamps,  especially  near 
the  sea,  producing  a  furrowed  stalk,  with 
compound  leaves  and  wedge-shaped  leaf- 
lets. In  its  native  state,  the  plant  has  a 
coarse,  rank  taste  and  peculiar  smell. 

By  cultivation  and  blanching  the  stalks 
lose  their  acrid  qualities  and  assume  a 
mild,  sweet,  aromatic  taste  peculiar  to 
celery  as  a  salad  plant. 

Propagation 

Celery  is  grown  from  seed,  sown  either 
in  a  hotbed  or  in  the  open  garden,  accord- 
ing to  the  season  of  the  year,  and  after 
one  or  two  tfiinnings  out  and  transplant- 
ings  they  are,  on  attaining  the  height  of 
six  or  eight  inches,  planted  out  in  deep 
trenches  convenient  for  blanching.  The 
blanching  process  is  one  of  the  most  im- 
portant in  the  production  of  celery,  and 
consists  in  "earthing  up,"  or  drawing  the 
earth  around  the  plant  to  exclude  the 
light. 

Soils  Best  Adapted 

Celery  is  a  native  of  the  swamps,  gen- 
erally adjacent  to  the  sea.  Since  the 
draining  of  the  swamp  lands  near  the 
Great  Lakes,  large  areas  of  those  sections 
are  adapted  to  the  growing  of  celery.  In 
this  industry  perhaps  Michigan  takes  the 
lead.  However,  in  the  arid  regions,  where 
irrigation  is  practiced,  celery  can  be 
grown  anywhere  and  the  soils  too   wet 


for  most  other  crops,  and  too  strong  in 

alkali,  may  be  used  for  the  growing  of 

celery,  and  in  this  manner  the  "seepage 

lands"  utilized  for  a  very  profitable  crop. 

Celery   has  been   successfully  grown   on 

lands  that  in  the  winter  were  white  with 

alkali. 

Granville  Lowther 

For  Culture  in  Alaska,  see  Alaska. 

Growing  Celery  in  an  Irrigated  Section 

*J.  L.  Reid,  Colorado  Experiment  Sta- 
tion, writes  as  follows: 

Tarleties 

In  commercial  growing  only  two  vari- 
eties are  being  used  at  the  present  time 
to  any  great  extent.  These  are  the  Golden 
Self-blanching  for  the  early  market,  and 
Giant  Pascal  for  the  late  market  These 
supply  all  that  the  present  market  re- 
quires, for  by  proper  methods,  Golden 
Self-blanching  can  be  put  on  the  market 
from  early  August  until  the  Giant  Pascal 
is  ready  and  this  latter  can  be  held  as 
long  as  it  is  profitable  to  keep  it  in  stor- 
age. The  Golden  Self-blanching  is  not  as 
crisp  and  tender  nor  of  as  good  quality 
as  the  Giant  Pascal,  but  owing  to  its 
earliness,  the  ease  with  which  it  is 
blanched  and  the  fact  that  so  much  more 
can  be  grown  to  an  acre,  it  is  far  the 
more  important  in  respect  to  the  amount 
grown.  Pascal  celery  does  not  come  onto 
the  market  until  about  the  first  of  No- 
vember and  we  are  entirely  dependent  on 
the  self-blanching  up  to  that  time. 

Seed 

Most  of  the  seed  is  procured  from 
American  dealers,  but  the  growers  nearly 
always  ask  for  French  grown  seed,  be- 
cause in  that  country  the  seed  is  usually 
more  carefully  selected.  A  few  growers 
have  sometimes  grown  their  own  seed 
and  obtained  excellent  results  by  its  use. 
Sometimes  a  grower  will  raise  enough 
seed  one  year  to  last  him  several  seasons, 
preferring  to  do  this  rather  than  use 
seed  bought  from  unknown  sources. 
Owing  to  failures  as  the  result  of  poor 
seed,  the  use  of  home  grown  seed  would 
be  more  than  Justified,  even  though  it 
cost  more. 


*  Bulletin  144.  Colorado  Experiment  Station. 
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Vitality  of  seed  Is  quite  variable,  so  it 
is  impossible  to  figure  the  number  of 
plants  which  may  be  procured  from  a 
given  amount.  It  is  estimated  in  buying 
seed  that  one  can  count  on  2,500  plants 
per  ounce  of  seed,  but  this  is  very  con- 
servative, for  some  growers  get  as  high 
as  25,000  stocky  plants  per  ounce  when 
they  have  good  seed.  The  number  of 
plants  suitable  for  planting  depends  upon 
the  vitality  of  the  seed  and  the  care  of 
the  grower.  It  is  the  practice  to  sow 
enough  seed  to  secure  more  plants  than 
will  be  needed  and  then  select  the  best 
of  these.  Very  often  a  surplus  stock  can 
be  sold  at  a  good  profit,  and  it  is  also 
advisable  to  have  extra  plants  for  re- 
setting in  case  of  damage  to  young  plants 
by  drought  or  hailstorm. 

Balsing  the  Plants 

Celery  seed  is  very  slow  in  germinat- 
ing and  sometimes  grreat  difficulty  is  ex- 
perienced in  getting  a  good  stand  of 
plants.  Here  is  where  the  gardener  must 
ever  be  on  the  alert  The  seed  bed  and 
young  plants  must  never  be  allowed  to 
become  dried  out,  and  yet  water  must 
not  be  allowed  to  stand  on  the  surface. 
The  young  plants  are  very  tender,  and  a 
fine  spray  should  be  used  in  watering 
them.  The  seed  is  sown  broadcast  in 
the  beds  or  sometimes  in  very  shallow 
drills  four  or  six  inches  apart.  The  seed 
should  be  covered  very  lightly,  if  at  all. 
Germination  will  take  place  in  about 
three  weeks. 

The  Golden  Self-blanching  celery  is 
usually  sown  between  March  Ist  and  15th 
in  mild  hotbeds  from  which  have  been 
taken  one  or  two  crops  of  radishes  or 
lettuce.  These  beds  are  made  with  about 
one  foot  of  manure,  over  which  is  spread 
between  six  and  12  inches  of  soil,  and 
the  whole  is  covered  with  glass  sash.  By 
the  time  one  or  two  crops  of  lettuce  have 
been  taken  from  a  bed,  the  manure  does 
not  give  a  strong  heat,  but  just  enough 
to  protect  on  frosty  nights.  If  one  de- 
sires this  celery  for  the  August  market, 
it  is  quite  necessary  that  some  artificial 
heat  of  this  sort  be  given  the  seed  bed, 
but  fresh  beds  should  be  used  only  with 
great    care   or   the    plants    will    not    be 


strong.  For  later  sowing  of  the  seeds, 
frames  simply  covered  with  sash  may  be 
used. 

The  Pascal  celery  is  mostly  sown  be- 
tween April  1st  and  15th  in  frames  under 
cloth,  although  a  great  deal  is  sown  In 
the  open  ground.  The  advantages  of 
growing  under  cloth  are  that  the  soil  Is 
kept  from  dying  out  and  the  young  plants 
are  protected  from  extremes  of  tempera- 
ture. It  is  not  considered  profitable  to 
transplant  celery,  so  it  is  left  in  the  orig- 
inal beds  until  ready  for  setting  in  the 
field,  although  much  more  stocky  plants 
may  be  secured  by  giving  an  extra  shift. 

When  the  plants  are  grown  in  hotbeds, 
as  many  as  8,000  are  sometimes  raised 
under  a  three  by  six  foot  sash.    However, 
when  less  expensive  beds  are  used,  it  is 
better  to  use  more   room,   as  one  thus 
gets  far  stockier  plants.    Many  growers 
sow  one-fourth  ounce  of  seed  to  one  sash 
three  by  six  feet,  but  this  crowds  the 
plants  somewhat.     It  is  very  important 
that  the  plants  be  carefully   "hardened 
off."    This  is  done  by  gradually  getting 
them  accustomed  to  the  wind  and  sun. 
The  sash  is  raised  more  and  more  each 
pleasant  day  until  the  plants  can  stand 
to  be  entirely  uncovered.    It  is  very  im- 
portant that  they   should  never  be  al- 
lowed to  become  cold  enough  to  be  frosted 
as  this  no  doubt  is  one  of  the  principal 
causes  of  going  to  seed. 

Several  methods  are  in  use  for  making 
the  plants  stocky.  Transplanting  has  al- 
ready been  mentioned,  but  this  is  an  ex- 
pensive process.  Clipping  the  tops  off 
lightly  once  or  twice  while  in  the  beds 
is  practiced  to  quite  an  extent.  A  few 
growers  have  a  knife  so  mounted  on 
wheels  that  it  can  be  run  under  the 
plants,  so  as  to  cut  off  the  tap  root,  thus 
causing  more  side  roots  to  develop. 

Setting  of  Plants  In  the  Field 

When  the  ground  has  been  thoroughly 
prepared  and  danger  of  frost  is  over,  the 
plants  may  be  set  in  the  field.  If  an 
early  crop  is  desired  it  is,  of  course, 
necessary  that  the  plants  be  set  early,  so 
as  to  give  them  as  much  time  as  possible 
to  get  their  full  growth.  If  the  plants 
are  crowded  in  the  seed  bed,  it  is  a  good 


CBLBRT 


761 


practice  to  thin  them  and  uae  the  plants 
reinoTed  for  the  first  setting.  This  gives 
tile  remaining  plants  a  better  chance. 

A  small  furrow  is  made  and  the  irri- 
sating  water  is  turned  into  it.    This  set- 
tles the  soil  and  puts  it  in  good  condition 
for  setting  the  plants.     After  the  water 
lias  seeped  out  of  the  ditch  it  is  the  plan 
of  most  growers  to  run  a  small  stream 
into  the  furrow  again.     The  surface  of 
tlie  water  this  second  time  leaves  a  line 
along  the  edge  of  the  furrow  and  the 
plants  are  set  along  this  line,  thus  mak- 
ing them  all  at  the  same  level.    In  this 
iHray  none  of  the  young  plants  are  covered 
when  irrigated,  and  yet  all  are  close  to 
the  water.  Where  self-blanching  is  grown, 
a  row  is  set  on  each  side  of  the  furrow, 
making  two  rows  about  12  inches  apart. 
Where  Giant  Pascal  is  raised,  plants  are 
set  only  on  one  side  of  the  furrow,  and 
that  on  the  south  side  if  the  furrows  run 
east  and  west,  so  that  the  plants  may 
escape  the   reflection   of  the  sun's   rays 
from  the  water.    The  furrows  are  made 
about  four  feet  apart.     The  plants  are 
set  from  six  to  eight  inches  apart  in  the 
row.     With  single  rows  four  feet  apart, 
plants   eight    Inches   apart   in   the    row, 
16,710  plants  would  be  required  per  acre; 
with  plants  six  inches  apart  in  the  row, 
21,780   plants   would   be   used   per   acre. 
When  self-blanching  is  grown  in  double 
rows.  Just  double  this  number  of  plants 
would  be  used.     It  is  well  to  have  an 
abundance  of  plants  so  that  later  on  any 
vacant  places  may  be  filled. 

The  beds  are  watered  very  thoroughly 
before  removing  the  plants  for  setting, 
and  then  the  plants  may  be  pulled  out 
singly  by  the  roots  if  it  is  desired  to  thin 
the  beds  somewhat  The  plants  are  ar- 
ranged in  bunches  which  can  be  held 
conveniently  in  the  left  hand.  They  are 
put  in  a  box  over  which  is  thrown  a  wet 
sack  to  protect  from  the  sun  while  being 
carried  to  the  field.  In  setting,  some 
simply  lay  a  plant  on  the  first  finger  of 
the  right  hand  and  stick  it  into  the  mud 
on  the  side  of  the  furrow;  others,  where 
the  soil  is  heavier,  make  a  hole  in  the 
soil  with  a  pointed  dibble  held  in  the 
right  hand  and  place  a  plant  in  the  hole 


with  the  left,  the  dibble  then  being  stuck 
into  the  soil  beside  the  plant  to  close  the 
hole.  It  is  a  good  plan  to  wet  the  roots 
with  puddled  mud  Just  before  starting  to 
set  a  handful.  There  is  quite  a  knack 
and  a  whole  lot  of  hard  work  in  setting, 
but  it  can  be  learned  much  more  quickly 
by  watching  a  good  workman  and  by  do- 
ing it  oneself  than  by  reading  how  to 
do  it  , 

Cnltlvatloii 
Since  celery  is  transplanted  to  fields 
which  are  clean  of  weeds,  the  plants  have 
the  start  of  the  weeds.  However,  it  is 
generally  necessary  to  give  one  or  two 
hand  weedings.  A  wheel  hoe  is  used 
once  or  twice,  and  four  or  more  cultiva- 
tions are  given  with  the  horse  and  a 
harrow-tooth  cultivator  in  the  wide 
spaces.  Some  make  a  practice  of  culti- 
vating once  a  week  during  the  growing 
season.  Those  who  blanch  with  dirt  often 
use  a  five-tooth  cultivator  the  last  time 
or  two,  so  setting  the  teeth  as  to  throw 
some  dirt  toward  the  rows. 

Iirigatton 

Concerning  irrigation,  each  grower  has 
his  own  ideas  as  the  result  of  his  expe- 
rience under  his  particular  conditions. 
Some  do  not  irrigate  more  than  two  or 
three  times  during  the  season.  Others 
irrigate  nearly  every  week,  commencing 
at  the  time  of  setting.  On  sandy,  well- 
drained  soils  it  is  necessary  to  irrigate 
very  often.  One  must  use  his  own  Judg- 
ment, always  remembering  that  celery 
grows  in  swamps  in  its  natural  condition 
and,  therefore,  cannot  stand  drought. 

During  the  growing  season  the  water 
is  run  in  the  furrows  which  were  made 
at  the  time  of  setting  the  plants.  If 
double  rows  are  used,  as  soon  as  the  crop 
has  a  good  start  this  furrow  will  be  com- 
pletely hid  by  the  tops  of  the  plants,  but 
the  water  will  still  follow  the  ditches  in 
good  shape  if  they  have  been  kept  clean 
of  weeds.  Since  the  ditch  at  this  time 
is  shaded  by  the  plants,  the  soil  dries 
out  less  rapidly  and  does  not  bake  so 
badly. 

Blanching 

Blanching  consists  in  so  excluding  the 
light  that  tender  stalks  free  from  color- 
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ing  matter  may  be  obtained.  Self-blanch- 
ing varieties  for  the  early  market  are 
blanched  entirely  with  boards.  The  bank- 
ing of  celery  high  with  earth  during  the 
hot  summer  days  sometimes  hurts  the 
crop.  Blanching  with  boards  keeps  the 
celery  cleaner,  but  is  quite  expensive, 
owing  to  the  great  cost  of  lumber,  so  it 
is  generally  practiced  only  for  a  part  of 
the  early  crop.  Boards  12  to  14  inches 
wide  by  any  convenient  length,  usually 
16  feet,  are  used.  It  takes  about  20,000 
feet  of  lumber  to  blanch  an  acre  at  one 
time,  but  since  during  the  warm  part  of 
the  year  the  blanching  will  be  completed 
in  about  three  weeks,  the  boards  may  be 
used  to  blanch  a  second  lot.  If  the 
boards  are  carefully  piled  each  year  so 
they  will  not  warp  and  are  protected 
from  the  weather  in  some  way,  they  will 
last  many  years.  Some  use  wire  hooks 
to  hold  the  boards  together  Instead  of 
using  stakes. 

By  far  the  largest  part  of  the  crop  each 
year  is  blanched  by  means  of  earth.  One 
horse  is  used  on  a  celery  hlUer,  which 
runs  between  the  rows  and  throws  the 
dirt  against  the  plants.  It  is  generally 
necessary  to  run  this  machine  through 
twice  in  order  to  do  a  good  Job,  and 
sometimes  two  horses  must  be  used  tan- 
dem to  pull  the  hiller.  Some  growers 
like  to  finish  the  earthing  with  shovels 
or  hand  tools,  but  this  adds  to  the  ex- 
pense. The  celery  hiller  has  iron  rods 
so  fixed  as  to  lift  the  leaves  out  of  the 
way  so  they  will  not  become  covered 
with  earth.  About  four  weeks  are  neces- 
sary for  blanching  with  earth  in  the 
field. 

For  later  use  a  great  deal  of  celery  is 
left  to  grow  in  the  field  as  long  as  there 
is  no  danger  of  frost,  and  then  removed 
to  trenches  for  blanching.  Giant  Pascal 
is  either  blanched  in  this  way  or  is  partly 
blanched  in  the  field  by  means  of  "paper- 
ing," and  then  removed  to  the  trenches. 
A  great  deal  of  self-blanching  is  also 
blanched  in  trenches.  The  celery  is  re- 
moved from  the  row,  without  trimming 
the  roots  too  closely,  and  put  into  long, 
narrow  trenches,  so  that  about  two-thirds 
of  the  plant  will  be  below  the  level  of 


the  ground.  From  12  to  18  inches  is  as 
wide  as  the  trenches  should  be  made,  for. 
if  too  large  quantities  are  stored  to- 
gether, there  is  danger  of  loss  from  heat- 
ing. The  tops  of  the  plants  are  covered 
with  light  material  only  as  there  is  dan- 
ger of  freezing.  When  extreme  cold 
weather  comes,  earth  must  be  used  for 
protection.  Careful  watch  must  be  kept 
to  see  that  the  celery  does  not  spoil  from 
being  covered  too  deeply,  and  yet,  if  it  is 
allowed  to  become  frozen  to  any  great 
extent,  it  will  be  unsalable.  As  soon  as 
the  plants  are  set  in  the  trench,  water 
is  turned  in  and  a  thorough  Irrigation  is 
given.  This  will  usually  furnish  enough 
moisture  for  the  crop  until  it  is  reaay 
for  the  market  If,  as  is  often  the  case 
with  Giant  Pascal,  the  celery  is  not  dug 
until  late  and  is  to  be  kept  far  into  the 
winter,  a  second  or  a  third  irrigation  may 
be  necessary  in  dry  seasons. 

There  is  a  limited  market  for  "papered" 
Giant  Pascal  celery.  By  this  is  meant 
the  wrapping  of  each  plant  in  paper  dur- 
ing the  latter  part  of  the  growing  season. 
This  work  Is  commenced  in  August,  and 
boys  are  usually  hired  to  do  it  at  two 
and  one-half  cents  per  dozen  plants 
wrapped.  Old  daily  papers  are  used,  and 
one  string  holds  the  paper  in  place.  It 
is  important  that  this  work  be  postponed 
until  the  celery  is  high  enough  so  that 
the  tops  of  the  leaves  will  be  above  the 
paper  after  wrapping.  Old  papers  can  be 
bought  for  $8  or  $10  per  ton.  As  soon  as 
there  is  danger  of  frost  the  celery  is  dug, 
put  in  trenches,  and  handled  in  the  same 
way  as  the  other;  but  has  however  the 
advantage  of  being  cleaner  and  is  already 
partly  blanched. 

Storing 
Since  the  California  and  Florida  crops 
get  onto  the  market  during  the  winter 
and  spring,  it  has  not  been  found  profit- 
able in  northern  sections  to  store  celery 
for  any  great  length  of  time. 

Harvesting  and  Marketing 

Where  only  a  small  area  is  devoted  to 
celery,  the  plants  are  usually  loosened 
from  the  ground  by  means  of  a  spade. 
The  roots  are  cut  off  and  the  plant  is 
laid  to  one  side.     Where  the  acreage  is 
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larger,  especially  where  soil  is  used  en- 
tirely for  blanching,  a  celery  digger  is 
used.  Different  styles  of  home-made  ma- 
cb.ines  are  being  used  for  this  purpose, 
but  the  principle  of  them  all  is  to  run  an 
edged  tool  Just  under  the  plant,  thus  cut- 
ting off  the  root  so  it  can  be  taken  up  by 
band. 

Golden  Self-blanching  celery  is  usually 
"shipped  in  the  rough."  A  few  of  the 
outside  leaves  are  removed  and  the  celery 
is  packed  directly  into  crates.  The  num- 
ber of  dozen  plants  In  the  crate  is  marked 
on  the  outside,  the  side  of  the  crate  is 
nailed,  and  the  crate  is  ready  for  the  car. 
These  crates  are  usually  20x22  inches  by 
24  inches  deep.  The  top  is  entirely  open, 
except  for  a  strip  along  each  edge.  When 
celery  is  to  be  packed  for  "shipment  in 
the  rough,"  one  of  the  other  sides  is  left 
open  so  that  the  plants  may  be  packed 
in  from  the  side.  The  remaining  side  is 
then  nailed  on  and  the  celery  is  thus  held 
securely  in  place.  A  crate  will  hold  from 
four  to  seven  dozen  of  celery,  according 
to  its  size  at  the  time  of  marketing. 

Celery  Growing  In  a  Humid  Section 

*C.  P.  Halligan,  of  the  Michigan  Ex- 
periment Station,  makes  the  following 
suggestion»  on  celery  culture  for  that 
section: 

The  distance  to  plant  celery  depends 
much  upon  the  variety,  season,  methods 
of  blanching  and  intensiveness  practiced. 
Where  celery  is  to  be  blanched  by  boards, 
the  rows  may  be  set  from  18  inches  to 
three  feet  apart  while  celery  which  is  to 
be  blanched  with  soil  is  commonly  set 
from  four  to  six  feet  apart.  At  Kala- 
mazoo and  Muskegon,  where  early  celery 
is  grown,  the  first  planting  is  set  in  rows 
about  three  feet  apart  and  the  second 
crop  is  planted  later  between  these  rows. 
Sometimes  only  every  alternate  row  is 
thus  interplanted  at  first  but  a  late  crop 
is  afterward  set  in  the  vacant  places. 
This  will  leave  a  space  of  six  feet  for 
blanching  the  last  crop  with  soil.  When 
a  summer  crop  is  grown  alone  and  the 
celery  is  to  be  blanched  with  boards,  the 
rows  are  set  from  18  inches  to  two  feet 


apart  In  other  sections,  where  land  is 
less  valuable  and  the  culture  less  inten- 
sive, the  rows  are  planted  from  three  to 
four  feet  apart  thus  permitting  horse 
cultivation.  In  outlying  sections,  where 
larger  areas  are  handled,  the  cost  of  pro- 
duction will  be  less  if  planted  at  about 
this  distance. 

The  distance  the  plants  are  set  in  the 
row  is  also  more  or  less  variable  but 
three  plants  to  a  foot  is  the  general  rule 
in  this  state.  Giant  Pascal  and  other 
large  growing  varieties  are  usually  set 
six  Inches  apart  while  some  growers  even 
prefer  a  space  of  eight  Inches  for  this 
variety. 

Table  of  Plants  BeqnJred  per  Acre 


Distance 
between 

rows 
18  Inches 

2  feet 

3  feet 

4  feet 

5  feet 

5  feet 

6  feet 
6  feet 


Distance 
between 
plants 
4  inches 
4  Inches 
4  inches 
4  Inches 
4  inches 
6  inches 
6  Inches 
8  inches 


Number 

of 
plants 
87,000 
65.240 
48.060 
82.670 
26.186 
17,424 
14,S10 
10.881 


Lumber 
required  for 
blanching 
58,000  sq.  ft 
43.500  sq.  ft 
29,000  sp.  ft 
21,750  sq.  ft 
Earth 
Earth 
Earth 
Earth 


*  Bulletin  60,  Michii^an  Experiment  Station. 


One  ounce  of  seed  should  produce  at  least 
10,000  plants. 

CvltivatioB 

Celery  must  be  kept  continuously  grow- 
ing if  stalks  of  high  quality  are  desired. 
Although  an  excessive  feeder,  demanding 
plenty  of  plant  food  and  moisture,  the 
plant  has  a  very  shallow  root  system. 
Therefore,  constant  but  shallow  cultiva- 
tion is  absolutely  required  to  produce 
good  crops.  As  soon  as  the  plants  are 
set  in  the  fields,  the  rows  should  be  cul- 
tivated, being  especially  careful  not  to 
throw  any  soil  over  the  hearts  of  the 
plants.  Hand  hoeing  may  be  necessary 
between  the  plants.  Cultivation  must  be 
then  given  after  every  rain  and  as  often 
otherwise  as  it  is  necessary  to  maintain 
a  fine  dust  mulch  over  the  soil.  This 
will  prevent  the  moisture  of  the  soil  from 
passing  oft  into  the  air  and  in  addition 
to  keeping  the  roots  well  supplied  with 
water,  it  will  prevent  the  roots  from 
working  deeper  into  the  soil  where  the 
supply  of  air  is  not  so  plentiful  and  the 
production  of  plant  food  not  so  rapid. 
Constant  cultivation  induces  a  larger  and 
better  quality   of  growth   by  preserving 
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the  soil  moisture  and  keeping  the  roots 
near  the  surface  where  the  plant  food  is 
liberated  more  rapidly. 

As  the  surface  of  the  soil  in  cultiyating 
should  not  be  thrown  up  in  ridges  but 
kept  as  smooth  and  fine  as  possible,  a 
small-toothed  cultivator  should  be  used  In 
preference  to  the  larger  shovel  tooth 
types. 

About  the  Kalamazoo  section,  the  crop 
is  planted  in  rows  too  close  to  permit 
horse  cultivation  and  the  fields  are 
worked  with  hand  cultivators.  These  are 
especially  desirable  for  cultivating  the 
crop  as  they  permit  stirring  the  soil  very 
close  to  the  plant  without  danger  of  in- 
Jury  by  deep  cultivation. 

Marketing 

The  marketing  of  the  celery  crop  starts 
in  this  state  about  the  first  of  July  and 
continues  more  or  less  steadily  until  mid- 
winter. The  harvesting  season  of  the 
various  celery  districts  in  Michigan  come 
at  such  times  that  one  district  does  not 
enter  into  serious  competition  with  an- 
other in  the  general  markets.  The  Kal- 
amazoo, Muskegon  and  Grand  Haven  dis- 
tricts, for  example,  grow  early  celery, 
starting  their  marketing  about  the  first  of 
July  and  continue  until  some  time  in 
October.  Even  these  sections  hardly  com- 
pete with  each  other,  as  the  Grand  Haven 
and  Muskegon  crops  are  shipped  across 
the  lake  to  Chicago,  or  Milwaukee,  while 
the  Kalamazoo  crop  is  sold  largely  in 
other  cities,  being  expressed  to  points  all 
over  the  United  States.  During  the  fall, 
the  other  districts,  at  Decatur,  Vriesland, 
Hudsonvllle  and  other  smaller  sections 
where  the  crop  is  grown  more  extensively, 
begin  shipping  and  aim  to  dispose  of  most 
of  their  crop  before  severe  freezing 
weather.  A  small  portion  of  this  crop  in 
these  districts  is  trenched  in  the  field,  but 
is  generally  disposed  of  before  mid-winter 
when  the  California  product  enters  the 
market 

Harvesting 

Celery  may  be  harvested  as  soon  as  it 
attains  the  proper  size  and  is  well 
blanched.  With  the  earliest  crop,  to  gain 
the  advantages  of  a  high  market,  it  is 
frequently  cut  slightly  before  this  time 


and  it  often  pays  better  under  these  cix^ 
cumstances  than  to  wait  for  the  crop  to 
fully  blanch  and  mature.  If  the  plants 
are  left  too  long  after  they  have  matured, 
they  lose  their  crispness  and  flavor  and 
are  apt  to  become  diseased. 

When  the  crop  is  harvested  during  the 
summer  months  and  is  to  be  shipped  long 
distances,  the  plants  should  be  cut  and 
carried  to  the  packing  shed  early  in  the 
morning.  In  the  Kalamazoo  district,  this 
work  is  all  performed  before  7  o'clock  In 
the  morning.  The  boards  used  for  blanch- 
ing are  removed  only  as  fast  as  necessaxy 
and  laid  between  the  rows  to  serve  as  a 
walk.  If  the  plants  are  left  exposed  to 
the  sun  and  wind,  they  lose  their  firm- 
ness and  are  apt  to  wilt,  hence  the  boards 
are  removed  only  as  fast  as  the  celery  is 
cut.  Using  a  stiff  knife  or  spading 
shovel,  the  roots  are  cut  a  short  distance 
below  the  surface  of  the  soil  and  the 
plants  laid  in  small  piles  along  the 
boards.  As  the  packing  shed  is  generally 
nearby,  wheelbarrows  are  used  to  gather 
the  plants  as  fast  as  they  are  cut,  and 
they  are  carried  at  once  to. the  packing 
house.  Where  this  building  is  more  dis- 
tant or  the  operations  more  extensive, 
wagons  are  used  and  the  plants  covered 
with  canvas  on  the  way  to  the  packing 
house. 

After  reaching  the  packing  house,  the 
plants  are  trimmed  by  removing  the 
outer  leaves  and  cutting  the  roots  to  a 
more  or  less  conical  shape  with  a  flat 
point  near  the  base  of  the  plant.  They 
are  then  thoroughly  washed  in  clean  cold 
water  which  helps  to  keep  them  in  a  firm, 
fresh  condition.  After  being  allowed  to 
thoroughly  drain  for  some  time,  they  are 
tied  into  round  bunches  containing  12 
good  sized  plants.  In  early  July,  when 
the  plants  are  rather  small,  13  or  14  of 
them  are  sometimes  necessary  to  make  a 
good  sized  bunch. 

Generally  the  only  grading  practiced  by 
the  growers  consists  in  discarding  the 
smallest  plants  or  "culls"  and  bunching 
all  the  marketable  sized  plants  together. 
Some  growers  practice  more  rigid  grad- 
ing, selecting  the  largest  and  best  plants, 
bunching  separately   and  shipping  these 
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to  a  special  market.  The  smallest  plants 
are  sold  locally  and  seldom  pay  to  pack 
and  ship. 

In  bunching  celery*  a  board  about  a 
foot  long  and  eight  to  10  inches  wide  is 
nailed  along  the  upper  edge  of  the  pack- 
ing bench,  with  a  semi-circular  piece  cut 
out  along  the  upper  side  of  it  large 
enough  to  hold  the  bases  of  12  good  sized 
plants  which,  when  placed  in  it  can  be 
quickly  tied  into  a  round  bunch.  Extra 
stout  white  string  is  used,  making  one 
tie  aroimd  the  base  of  the  plants  and  one 
near  the  tops. 

Many  of  the  more  careful  packers  of 
summer  shipments  are  now  wrapping 
each  bimch  separately,  with  heavy  brown 
paper,  using  open  crates.  This  tends  to 
prevent  the  heating  of  the  celery  in  long 
shipments  during  hot  weather  and  will 
undoubtedly  be  used  more  as  its  ad- 
vantages become  appreciated.  However, 
most  of  shipments  are  made  in  tight 
crates  which  are  lined  with  heavy  wrap- 
ping paper.  The  size  of  the  several  crates 
used  varies  considerably  throughout  the 
state  but  the  following  is  a  list  of  the 
common  sizes  used  at  Kalamazoo: 

Sizes  of  Kabunaioo  Celery  Crates 

Inches  Inches 

6x  8x24  6x24x24 

6x10x24  6x26x24 

6x12x24  6x28x24 

6x16x24  10x16x24 

6x18x24  10x18x24 

6x20x24  10x20x24 

6x22x24  10x24x24 
10x26x24 

In  the  other  celery  districts  of  the  state 
the  crates  are  quite  difPerent  in  form  and 
the  celery  frequently  packed  loos^  in  the 
crates.  The  following  are  the  sizes  gen- 
rally  used: 


Inches 

Inches 

6x12x20 

10x10x18 

6x12x22 

10x10x20 

6x18x22 

10x10x22 

At  Decatur  much  of  the  crop  is  shipped 
in  the  rough.  When  shipped  in  this  man- 
ner some  of  the  roots  are  left  on  the 
plants  and  only  a  few  of  the  outside 
leaves  removed.  The  celery  is  then 
packed  in  large  open  crates,  being 
trimmed  and  bunched  in  the  storage 
houses  of  the  cities  by  the  commission 
dealers  before  being  delivered  to  the  re- 
tailers. Shipping  in  this  manner  enables 
the  growers  to  handle  and  ship  their  crop 


while  the  weather  is  favorable  and  the 
crop  is  placed  in  a  fresh,  crisp  condition 
upon  the  market 

Storing 

Although  most  of  the  celery  in  Michi- 
gan is  sold  before  freezing  weather, 
about  Hudsonville,  Vriesland  and  some 
other  sections,  large  quantities  of  it  are 
stored  for  early  winter.  Many  market 
gardeners  about  the  cities  of  the  state 
dealing  with  a  special  or  local  market 
also  store  this  crop. 

When  the  crop  is  to  be  sold  in  late  fall 
it  may  be  simply  banked  as  high  as  pos- 
sible with  soil  and  the  tops  covered  with 
straw,  to  protect  the  plants  from  light 
freezes.  Celery  that  is  to  be  stored  for 
early  winter  is  usually  trenched.  This 
consists  of  digging  a  trench  about  a  foot 
deep  in  the  field  between  the  celery  rows, 
into  which  the  plants  are  closely  set,  so 
that  the  tops  are  not  more  than  two 
inches  above  the  ground.  The  trench 
may  be  dug  by  hand  or  by  plowing  out 
a  double  furrow,  and  the  plants  should 
be  lifted  from  the  rows  while  the  foliage 
is  dry,  with  some  soil  clinging  to  the 
roots.  A  protection  of  some  sort  must 
then  be  provided.  When  blanching 
boards  are  at  hand  they  may  be  nailed 
together  in  a  V  form  and  placed  over 
the  trenches.  If  the  weather  then  turns 
warm  after  trenching,  they  may  be  slight- 
ly raised  with  blocks  or  stones,  for  venti- 
lation. As  it  gets  colder  a  light  furrow 
of  soil  may  be  turned  against  the  base 
of  the  boards,  and  later,  the  boards  cov- 
ered with  manure  to  protect  the  plants. 
If  boards  are  not  available  the  plants 
may  be  covered  with  hay  or  straw,  until 
danger  of  severe  freezing,  when  they  may 
be  further  protected  with  manure. 

The  storing  of  celery  in  this  state  for 
late  winter  is  generally  unprofitable,  and 
hence  it  will  seldom  pay  to  erect  a  celery 
storehouse  for  this  purpose.  Storage  pits, 
vacant  hot  beds  or  cellars  are  often  satis- 
factory for  storing  this  crop.  In  fact,  it 
may  be  stored  in  any  place  where  the 
plants  may  be  kept  cool  and  moist,  with- 
out danger  of  freezing  and  where 
thorough  ventilation  may  be  given,  espe- 
cially during  warm  weather. 
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Diseases 

Celery  as  grown  in  Michigan  Is  not  as 
susceptible  to  injury  of  fungus  diseases 
as  in  many  other  sections  of  the  country. 
The  comparatively  cool,  moist  days  of  the 
growing  season  are  especially  favorable 
for  the  production  of  healthy,  vigorous 
plants,  but  in  seasons  that  are  unusually 
warm,  these  diseases  often  become  very 
injurious  and  sometimes  ruin  entire 
crops. 

Damping-Olf 

Rhizoctonia 

This  is  the  most  serious  disease  of  the 
celery  plants  while  in  the  seed  bed.  Dur- 
ing the  first  two  weeks  after  the  seedlings 
appear.  It  is  especially  apt  to  attack  the 
plants.  This  disease  causes  a  decay  on 
the  main  stem  or  root  just  at  the  surface 
of  the  soil,  which  quickly  kills  the  young 
seedling.  During  warm  moist  weather  it 
is  apt  to  be  very  injurious,  spreading 
rapidly  throughout  the  bed.  In  the  green- 
house, too  much  heat,  lack  of  ventila- 
tion, and  watering  the  plants  on  dark 
cloudy  days,  or  late  in  the  afternoon,  all 
tend  to  promote  this  disease.  Thorough 
ventilation,  plenty  of  light,  judicious  care 
in  watering,  in  general,  keeping  the  plants 
on  the  "dry  side,"  tend  to  prevent  this 
disease. 

Early  Celery  Blight 

Cercoapora  apii 
A  common  disease  of  celery  infecting 
the  foliage  early  in  the  season.  It  first 
appears  as  well  defined  spots  on  the  leaves 
that  soon  become  so  numerous  as  to  cause 
the  leaves  to  turn  yellow  and  finally  die. 
On  the  dead  leaves  the  disease  multi- 
plies very  rapidly  and  soon  spreads  to  the 
other  plants.  It  does  not  generally  ap- 
pear late  in  the  season,  but  plants  weak- 
ened by  this  disease  are  often  afterwards 
attacked  by  the  late  blight.  Spraying 
the  plants  with  Bordeaux  mixture,  as 
recommended  for  the  late  blight  will  con- 
trol this  disease,  the  early  spraying  be- 
ing especially  important. 

Late  Celery  Blight 

Septoria  petroselini 
Of  the  diseases  affecting  celery  this  is 
generally  the  most  common  and  serious 
one.     It  first  appears  in  late  summer  or 


early  fall  as  irregular  rusty  brown  spots 
on   the  outside   leaves,  spreading   under 
favorable  conditions  over  the  entire  leaf 
surface  and  to  other  leaves  of  the  plants, 
causing  a  burned  appearance  to  the  foli- 
age in  a  very  short  while.     During  un- 
usually warm,  moist  weather  in  the  grow- 
ing season,  or  after  the  crop  is  stored, 
this    disease    proves    very    destructive. 
Plants  set  upon  poorly  drained  land  or 
plants  stunted  or  weakened  by  any  other 
means  are  especially  susceptible  to  it    If 
the  plants  are  kept  growing  vigorously 
and  well  cultivated  they  are  not  as  sus- 
ceptible to  it,  and  are  generally  able  to 
withstand  its  effects.    However,  when  the 
blight  has  become  well  established  upon 
the  plants  it  is  then  too  late  to  apply  ef- 
fective remedial  measures.     The  disease 
may  be  prevented  also  by  spraying  the 
plants  with  Bordeaux  mixture,*  using  the 
5-5-50   formula,   or  the  ammoniacal   car- 
bonate of  copper  spray,  beginning  when 
the  plants  are  small,  spraying  onoe  be- 
fore lifting  them  from  the  seed  beds,  and 
continuing  the  spraying  every  ten  days 
or  two  weeks  until  the  plants  are  ready 
to  blanch  by  boards.    The  success  of  this 
work    will     depend     largely     upon     the 
thoroughness  with  which  the  foliage  of 
the  plants  is  covered,  as  it  is  important 
that  all  portions  of  the  plant  be  reached 
by  this  spray.     All  diseased  plants  and 
refuse  left  in  the  field  after  harvesting 
should  be  carried  from  the  land,  rather 
than  to  turn  it  under  with  its  spores  of 
this  disease  to  cause  another  infection  the 
following  season.     When  conditions  will 
permit,  rotation  of  crops  will  prove  very 
desirable,  devoting  the  land  to  cabbages, 
onions,   peppermint  or  some  other  suit- 
able crop  for  two  or  more  years   until 
the  land  is  free  of  these  spores. 

Insects  Affecting  the  Celery  Plant* 

The  celery  plant  is  by  no  means  im- 
mune to  insect  attack.  It  is  preyed  on 
by  many  of  the  garden  pests,  army  worms, 
cut  worms,  the  zebra  caterpillar,  the  cel- 
ery looper  and  by  a  number  of  other  cater- 
pillars. Besides  these  are  several  suck- 
ing  insects,   plant  lice,   leaf  hoppers,   a 


•  For  details  of  spraying  send  to  Mlchinan 
Experiment   Station   for   bulletin   on   spraying. 
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negro-bug  and  a'thrips.  Most  conspicu- 
ous of  all  is  the  parsley  caterpillar, 
which  works  also  on  carrots,  caroway, 
fennel  and  other  plants  of  the  same 
family — a  naked  caterpillar  nearly  two 
inches  long,  green  or  yellow  in  color, 
with  transverse  black  bands,  and  spotted 
with  yellow.  When  disturbed,  the  larva 
protrudes  a  Y-shaped  yellow  horn,  from 
which  emanates  a  sickening  odor,  pre- 
sumably distasteful  to  birds  and  other 
enemies.  The  adult  is  the  common  black, 
parsley  swallow-tail  butterfly,  a  beautiful 
velvet  black  butterfly  having  long  swal- 
low-tails, and  marked  by  rows  of  yellow 
spots. 

Control  of  these  insects  will  depend 
on  their  feeding  habits.  Grasshoppers 
should  be  killed  by  Criddle  mixture, 
which  is  poisoned  and  slightly  salted 
horse  manure.  Flea  beetles  may  be  driv- 
en away  or  killed  by  arsenate  of  lead, 
while  the  plants  are  small,  that  being  the 
time  when  most  injury  is  done.  Cut 
worms  like  poisoned  bran,  made  by  mix- 
ing thoroughly,  one  pound  of  Paris  green 
with  flfty  pounds  of  dry  bran  and  then 
molMening  it  with  a  little  molasses  and 
watfi:.  The  zebra  caterpillar  can  be 
usually  hand-picked  profltably,  as  well  as 
the  parsley  caterpillar.  The  plant  lice 
and  negro  bugs  should  respond  to  a  spray- 
ing with  strong  tobacco  tea  or  with  one 
of  the  nicotine  extracts.  This  is  true 
also  of  the  thrips. 

The  leaf  hoppers  will  be  driven  away 
by  such  a  spray,  but  they  will  return 
after  it  evaporates.  For  the  latter,  a  reg- 
ular practice  of  clean  culture,  and  the 
burning  of  all  rubbish,  after  cold  weather 
has  set  in,  will  gradually  get  rid  of  them, 
especially  if  this  treatment  be  extended 
over  a  wide  area.  Many  noxious  insects 
winter  in  rubbish,  fallen  leaves,  along 
hedges,  etc. 

R.  H.  PETTrr, 
Entomologist  of  Mich.  Bxp.  Sta. 

CELERY  DISEASES 

Bad  Seed 

There  is  scarcely  a  more  vital  question 
in  celery  growing  than  that  of  the  qual- 
ity of  seed  used.  Seed  that  is  of  a  bad 
strain  though  true  to  varietal  name,  may 


inflict  losses  of  hundreds  or  thousands  of 
dollars  on  large  growers.  Hollow  celery, 
or  that  otherwise  useless,  according  to 
present  knowledge  is  very  often  due  to 
the  bad  seed. 

Black  Boot 
Found  on  plants  in  seed  beds. 

Damping  Off 

This  trouble  is  caused  by  a  fungus 
which  follows  careless  watering  while 
the  plants  are  very  small,  attacks  the 
seedlings  at  the  point  where  they  emerge 
from  the  soil,  causing  them  to  decay  at 
this  point.  This  disease  may  be  avoid- 
ed by  starting  the  plants  in  trays,  and 
aubwatering  them  by  setting  the  trays 
in  a  shallow  trough  containing  about  1 
inch  of  water,  allowing  the  water  to  en- 
ter through  the  drainage  holes  in  the 
bottom  of  the  tray.  In  this  way  the  sur- 
face of  the  soil  will  remain  slightly  dry, 
while  the  roots  of  the  plants  receive 
plenty  of  moisture.  Where  it  is  imprac- 
ticable to  apply  subwatering  methods  it 
will  be  necessary  to  water  very  carefully 
and  to  avoid  extremes  of  drought  and 
moisture.  It  Is  best  to  prevent  too  rapid 
evaporation  by  partial  shading  with  lath 
screens. 

Early  Leaf  BUght 

Cercotpora  apii 
Plants  may  develop  this  disease  in  the 
seed  bed,  and  it  is  most  prevalent  in  early 
summer. 

Control 

Keep  young  plants  coated  with  4-4-60 
Bordeaux  mixture,  later  using  the  non- 
staining  aomioniacal  copper  carbonate 
solution.  Well-drained,  half-shaded  fields 
seem  to  suffer  less  than  others. 

Heart  Bot 

Heart  rot  is  a  very  destructive  decay 
of  the  inner,  or  heart,  portions  of  the  cel- 
ery plant  after  blanching  has  begun.  The 
inner  parts  rot  very  suddenly,  emit  a 
penetrating  odor  and  the  market  value 
of  the  affected  celery  is  destroyed. 

The  decayed  parts  are  teeming  with 
motile  bacteria  to  which  this  form  of 
decay  has  been  attributed.  The  heart  rot 
prevails  too  in  very  hot,  steamy  weather, 
but   preventive   measures   are   about  all 
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tbat  can  be  recommended.  It  Is  ang- 
gested  that  wlien  the  boards  are  first  put 
up  to  the  celeiy,  under  such  conditions 
as  accompany  the  heart  rot,  they  should 
be  left  apart  at  the  top  and  only  closed 
up  to  the  usual  point  after  an  Interval 
of  several  dare.  This  securee  better 
ventilation  and  often  prevents  the  disease. 
A.  D.  Selbt, 

Hollow  Celebt.  See  Bad  BeeA,  thU 
section. 

Late  BUffht 

SoptorUt  petroielini  car.  apii 

F,  D,  Bailev 

The  disease  commonly  known  as  late 
blight  of  celery  seems  to  be  the  most 
serious  disease  of  that  crop  in  Oregon.  It 
Is  commonly  found  tn  most  parts  of  this 
country  where  celery  la  grown.  It  also 
occurs  In  Europe,  and  by  many  Is  believed 
to  have  been  Introduced  into  this  coun- 
try, probably  through  seed.  There  Is  a 
possibility,  however,  that  a  similar 
disease  Is  present  on  some  native  weed 
of  the  celery  family  and  has  spread  to 
the  cultivated  varieties  of  celery. 

This  disease  occurs  in  the  plants  in  the 
form  of  spots  on  the  blade  of  the  leaf, 
though  the  disease  may  attack  the  leaf 
bases.  The  spots  are  small.  Irregular  la 
outline,  and  tawny  In  color  (Fig.  t). 
These  spots  are  caused  by  a  fungus 
known  aa  Beptoria  petrotelini,  var  opii. 
If  examined  with  a  hand  lens,  numerous 
small  black  specks  which  are  slightly 
raised  may  be  seen  scattered  irregularly 
In  the  spots.  These  spots  contain  the  re- 
productive bodies  or  spores  of  the  fungus. 
These  spores  escape  through  a  minute 
opening  and,  being  scattered  by  wind 
and  rain,  cause  the  growth  of  new  spots. 
The  spots  may  appear  on  the  first  leaves 
of  the  seedlings  In  the  seed  bed,  a  fact 
which  suggests  the  possibility  that  the 
disease  may  be  carried  through  the  seed. 

When  the  fungus  la  abundant  on  the 
leaves,  and  especially  on  the  leaf  bases, 
there  Is  a  tendency  to  make  the  stalks 
brittle,  so  that  minute  transverse  cracks 
are    formed    which    reduce    the    market 


Usually  the  spots  are  clearly  defined, 
but  under  favorable  conditions  for  the 
development  of  the  fungus,  the  entire 
leaflet  may  be  affected,  resulting  in  a 
complete  wilting  of  the  leaves. 

The  disease  may  also  develop  serious- 
ly tn  storage,  particularly  if  the  storage 
houses  are  too  warm  or  are  poorly  venti- 
lated. 

It  Is  probable  that  the  disease  lives 
over  winter  in  the  dead  leaves  that  are 
left  in  the  fields  at  digging  time. 


FlS.  1-  Leaf  Bpot  or  Late  Bilsbt  of  Celcrr. 
Benedf 

It  is  advisable,  so  far  as  practical,  not 
to  trim  the  plants  In  the  field.  Diseased 
plants  and  leaves  should  not  be  thrown 
In  the  compost  heap  If  the  compost  Is  to 
be  used  as  fertilizer  for  celery  beds  or 
fields.  It  is  also  advisable,  where  pos- 
sible, to  practice  a  three  or  four  year  rota- 
tion of  crops. 

Spraying  must  be  practiced  as  a  pre- 
ventive. The  seedlings  should  be  spray- 
ed frequently  (at  least  once  a  week),  be- 
ginning when  they  show  the  first  teavee- 
Tbe  plants  should  be  sprayed  In  the  field 
often  enough  to  cover  new  foliage,  and 
especially  after  every  heavy  rain.  Bor- 
deaux mixture  should  be  used  In  the 
4-V60  formula.  Ammontacal  copper  cai^ 
bonate  may  be  used  for  the  later  sprays 
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in   the   field,   as   this   mixture   does   not 
leave  a  deposit  on  the  plants. 

The  practice  of  overhead  sprinkling,  as 
followed  by  many  growers,  is  especially 
undesirable  as  this  has  the  same  effect 
as  frequent  rains  and  offers  ideal  condi- 
tions for  the  development  and  spread  of 
the  fungus.  Where  irrigation  is  neces- 
sary, arrangements  should  be  made  to 
apply  the  water  in  rills. 

Bibliography 
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California  Experiment  Station  Bulletin 
208. 

Boot  Bot 

Rhizoctonia 

Attacks  plants  during  damp  seasons. 
The  roots  rot  off  in  some  cases. 

Busty  Tine  and  False 

In  Europe  the  celery  plant  is  attack- 
ed by  one  or  two  rust  fungi  (Puccinia  huh 
lata  [Pers.1  and  P.  Castagnei  Thum)  of 
the  same  class  of  parasitic  fungi  as  those 
producing  rust  in  wheat.  These  two  rusts 
have  not  as  yet  been  discovered  in  Ameri- 
ca, though  they  will  doubtless  in  time 
become  introduced.  Celery  which  is  bank- 
ed in  the  earth  often  has  the  blanched 
stems  marked  by  rusty  spots  of  various 
sizes.  These  spots  appear  to  arise  from 
the  contact  of  the  stems  with  the  earth, 
and  on  microscopic  examination  seem  to 
be  due  to  the  fungi  or  bacteria,  or  both, 
that  may  be  present  in  the  soil.  The 
difficulty  is  prevented  by  avoiding  this 
method  of  blanching  and  substituting 
boards  or  close  culture  planting. 

A.  D.  Selby, 
Wooster.   Ohio. 

CELEBT  PESTS 

Apple  Leaf  Hopper.  See  under  Apple 
Pests. 

Cabbage  Root  Maggot.  Sometimes  at- 
tacks celery.    See  under  Cabbage  Pests. 

Celery  Leaf  Tyer 

Phlyctaenia  rubigalis 
This  insect  often  becomes  very  trouble- 
some, not  only  because  it  destroys  the 
leaves  by  eating  them,  but  by  spinning 
a  web  and  tying  the  leaves  together.  The 
insect  is  thoroughly  distributed  and  may 


at  any  time  become  a  troublesome  pest 
in  any  celery  field.  As  a  means  of  con- 
trolling this  insect,  hand  picking  will  be 
effectual  on  a  small  scale.  Spray  with 
Paris  green  in  cases  where  the  larvae 
have  become  very  numerous.  Applied 
so  as  to  reach  the  underside  of  the  leaves, 
where  the  insects  feed.  It  would  not  be 
advisable  to  spray  with  a  poisonous  solu- 
tion late  in  the  season  after  the  edible 
portion  of  the  celery  has  begun  to  form. 

Celery  Looper 

Plusia  simplex  Guen. 
*  In  some  portions  of  our  country,  as, 
for  example,  in  Illinois,  this  species  to 
a  certain  extent  takes  the  place  of  the 
cabbage  looper  (Plusia  brassicae  Riley). 
It  is  stated  to  be  the  commonest  species 
of  its  genus  in  Illinois,  and  is  rather  gen- 
erally distributed  in  the  United  States 
east  of  the  Rocky  mountains,  from  Can- 
ada to  New  Mexico. 

Descriptive 

The  moth  is  decidedly  dissimilar  to 
that  of  the  cabbage  looper,  having  a 
greater  wing  expanse,  nearly  two  Inches, 
entirely  different  coloration,  and  differ- 
ently shaped  upper  wings.  The  lower 
edges  of  the  fore  wings  have  a  well-de- 
fined conical  projection.  The  border  is 
not  scalloped,  the  color  is  somewhat 
purplish  brown,  the  darker  shades  being 
velvety  brown.  The  silver  marks  are 
very  distinct.  The  hind  wings  are  ochre- 
ous  or  yellowish  brown,  strongly  banded 
with  dark  fuscous,  particularly  toward 
the  white  border.  The  ground  color  of 
the  thorax,  fore  wings,  and  abdomen  is 
duller  than  that  of  the  hind  wings.  The 
lower  surface  is  pale  ochreous,  with  a 
rather  distinct  darker  band  running 
through  both  wings  near  the  middle. 

The  egg  is  milky  white,  flattened, 
globular,  or  turnip-shaped,  sometimes 
with  an  impressed  spot  in  the  center  of 
the  upper  surface.  The  upper  half  of  the 
egg  is  grooved  vertically. 

The  larva  Is  similar  to  the  cabbage 
looper.  The  color  is  very  pale  yellow- 
ish green.  The  length  is  about  1^  Inches 
when  fully  extended. 


*  Chittenden.    Division    Entomological    Bulle- 
tin 3.3,  New  Series. 
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Bemedr 

Paris  green  applied  to  the  under  side 
of  the  leaves. 

Celery  or  Parsley    Caterpillar 

Papitio  polyxenei  Fab. 
Family  Papilionidae 
Papilio  (uteriat  Fab. 
fieneral  Appearance 
The  most  evident  forms  of  Ibis  Insect 
are   the  feeding  caterpillarB,   which  are 
Indeed  very  striking.     The  youngest  of 
these  are  noticeably  darker  with  yellow 
spots.    When  full  grown  they  are  yellow- 
ish green  with  distinct  black  hands  and 
dots  on   the   bodies.     If   disturbed   they 
throw  out  a  forked,  orange-colored  scent 
organ  behind  the  head,  which  exhales  a 
very  pungent  and  characteristic  odor.  The 
eggs  are  about  1  mm.  In  length,  at  first 
yellow  and  later  reddish  brown  In  color, 
and  flattened  at  the  attached  end.     The 
adult    butterflies    are    commonly    known 


FiK.  1.     Catfrplllor  aa<1  Cbri'Balls  or  tlir  Para- 

lej    Butterfly    (PapUio    polymnet    F^b.) 

(Original. ) 

as  the  black  swallowtails,  being  black 
with  yellow  markings.  The  chrysallds 
vary  from  green  to  dull  gray  and  are 
more  or  less  mottled.  The  zebra  cater- 
pillar Is  equally  striking  in  appearance 
but  smaller. 

Life  BIstorr 
The  eggs  are  laid  upon  the  food  plants 
from  spring  to  early  summer  and  batch  In 
about  ten  days.  The  caterpillars  are 
voracious  feeders  and  develop  very  rapid- 
ly, being  ready  to  form  chrysalida  in 
about  one  month  after  hatching.  Chry- 
sallds hatch  In  about  two  weeks.  The 
adults  being  strong  fliers  are  able  to 
scatter  their  broods  over  large  areas. 
There  are  several  generations  a  year. 


Food  Flaats 

In  many  localities  this  caterpillar  Is  a 
serious  pest  of  celery  and  parsley,    but 
feeds    also    upon    carrots,    caraway,    par- 
snips, dill,  fennel  and  related  wild  planta. 
Control 

Though  the  caterpillars  may  be  con- 
trolled by  poison  sprays  on  SMne  crops, 
these  are  not  safe  for  celery  and  parsley. 
The  larvae  are  so  conspicuous  as  to  maJce 
hand  picking  one  of  the  best  methods  of 
control.  If  care  Is  exercised  to  collect 
and  destroy  the  flrst  larvae  the  second 
and  more  damaging  brood  will  be  greatly 
reduced.  Concerted  action  on  the  part  of 
all  growers  la  necessary  to  bring  satisfac- 
tory results. 

Natnral  Bnemles 

The   ichneumon   parasites,    TroffLt   vul- 
pinus    Gray,    and    T.    eTidianator   Bnilte, 
destroy  great  numbers  of  the  chrysalidB. 
E.  0.  KsBiO 
flrasBtaoppers 

Some  species  of  grasshoppers  often 
prove  destructive  pests  during  the  early 
part  of  the  season,  especially  where  the 
celery  Is  planted  near  meadows  or  other 
habitat  of  these  Insects.  Where  no  fowls 
are  allowed  to  run.  It  Is  practicable  to 
poison  the  grasshoppers  by  means  of 
wheat  bran  to  which  there  has  been  add- 
ed molasses  and  water  and  enough  Paris 
green  to  give  the  mliture  a  slightly  green 
color. 

PABSniP  Louse.    See  under  Parsnip. 

Tarnished  Plant  Bn^ 
This  Insect  while  not  considered  a 
dangerous  celery  Insect,  has  t>een  known 
to  Injure  the  crop  in  several  instances. 
While  young  this  bug  Is  very  small,  be- 
ing only  about  one-twentieth  of  an  Inch 
In  length,  of  a  yellowish  or  yellowish- 
green  color,  which  changes  to  a  faded 
yellow  or  dull  brown  when  It  is  fully 
grown.  It  works  especially  where  weeds 
abound  and  on  crops  that  are  somewhat 
neglected.  As  a  preventive,  keep  the 
celery  well  cultivated  and  tree  from 
weeds,  and  do  not  allow  any  trash  to 
lie  over  the  ground  beneath  which  the 
Insects  can  pass  the  winter.  Kerosene 
emulsion  Is    moderately    effective    when 
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thoroughly  applied.  The  insects  are  slug- 
Sish  during  the  early  morning  and  many 
of  them  can  be  caught  by  means  of  a 
large  butterfly  net;  but  in  all  cases  it 
will  be  as  necessary  to  destroy  insects 
found  upon  surrounding  crops  and  weeds. 

Zebba  Catebpillab.  See  Celery  Cater- 
ptHar,  this  section. 

Celebiac,  Cultube  of.     See  Alaska. 

Checking  Obowth,  Coveb  Cbops  fob. 
See  Apple  Orchard,  Cover  Crops. 

Chemical  Composition  of  Apples.  See 
Fertilization  of  Apple  Orchard. 

Chemicals  Removed  by  Vabious  Cbops. 
See  Apple  Orchard,  Cover  Crops. 


The  Cherry 


The  origin  of  the  cherry,  like  that  of 
many  of  our  domestic  fruits,  is  lost  in 
the  unwritten  history  of  the  evolution 
of  plant  life.  If  we  could  see  the  cherry 
from  which  all  varieties  of  cherries  have 
come,  and  then  if  we  could  see  that  from 
which  this  original  cherry  sprung,  and 
so  on  back  step  by  step  until  we  reached 
a  point  beyond  which  we  cannot  go,  there 
would  at  least  be  educational  interest 
ill  it.  and  having  traced  one  species  back 
to  its  original,  we  might,  with  strong  pre- 
sumption of  truth,  say  that  this  is  the 
path  all  other  fruits  have  trodden.  Being 
denied  this  privilege,  we  classify  the  cher- 
ry under  its  genus,  Prunus,  and  the  seed- 
ling cherry  under  its  species.  Avium. 

There  is  no  doubt  that  certain  varieties 
were  introduced  into  this  country  from 
the  older  countries,  but  when  they  came 
there  were  cherries  growing  wild  in  this 
country  that  came  from  some  source, 
no  one  knows  where,  and  in  all  prob- 
ability travelled  the  same  path  as  the 
cherries  of  Europe  or  of  the  Orient,  which 
under  cultivation  were  improved  and 
brought  to  this  country  in  the  improved 
state. 

The  wild  cherry  grew  in  the  Atlantic 
states  and  in  the  Middle  states  as  late 
as  1865,  or  even  later.  The  writer  came 
to  Illinois  about  that  time  and  settled 
on  the  prairies  near  a  point  of  timber 
that  skirted  the  stream  called  Bruiletts 
Creek.  A  little  village  called  Cherry 
Point  had  sprung  up  at  the  point  of  tim- 


ber, extending  out  into  the  prairie.  In 
that  skirt  of  timber  there  were  cherry 
trees  large  enough  to  be  manufactured 
into  lumber,  and  they  were  used  for  the 
various  purposes  of  fencing,  building, 
etc. 

At  the  time  it  did  not  occur  to  us  to 
measure  the  trees,  for  we  did  not  think 
their  size  was  of  much  consequence,  ex- 
cept as  they  could  be  utilized  for  the  time 
being,  but  as  we  remember  them  now» 
they  must  have  been  18  inches  to  3  feet 
in  diameter.  Then,  in  the  little  groves 
on  the  prairies  were  cherry  trees  of 
smaller  eize  that  nearly  always  bore 
fruit.  The  fruit  of  the  large  and  the 
small  varieties  was  not  the  same  in  size 
or  color,  one  being  black  and  the  other 
reddish,  but  they  were  cherries  and  there 
was  no  greater  difference  between  them, 
than  exists  now  between  the  light  and 
dark  colored  fruits  of  the  same  name, 
but  of  improved  varieties.  In  the  hill 
lands  of  Oregon,  near  the  coast  are  large 
wild  cherry  trees,  highly  prized  for  lum- 
ber. 

From  Prutius  Avium  the  following  var- 
ieties have  sprung: 

First.  The  Mazzards,  or  inferior  seed- 
ling fruit  of  various  shapes  and  colors, 
the  trees  often  attaining  great  size. 

Second.  The  Hearts,  or  heart  shaped 
sweet  cherries,  light  or  dark,  represent- 
ed by  the  black  Tartarian  and  Governor 
Wood. 

Third.  The  Bigarreaus,  or  heart 
shaped,  firm  fleshed,  sweet  cherry,  like 
the  Napolean  and  Windsor. 

Fourth.  The  Dukes,  light  colored,  some- 
what acid  in  flesh,  such  as  the  May  Duke 
and  the  Reine  Hortense. 

Prom  Prunus  Cerasus,  the  following 
varieties  have  sprung: 

First.  The  Armarelles,  or  light  color- 
ed, sour  cherry  with  colorless  juice,  repre- 
sented by  the  Early  Richmond  and  Mont- 
morency. 

Second.  The  Morellos,  or  dark  color- 
ed, sour  cherry  with  dark  colored  juice 
like  the  English  Morello  and  Louis  Phil- 
ippe. 

The  Mahaleb  is  a  type  brought  from 
the  Old  World,  and  is  hardier  and  smaller 
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than  moBt  other  types,  therefore  ia  of- 
ten used  as  a  stock  on  which  to  bud,  and 
on  which  to  grow  better  Tarietfes. 
Soil  Best  Adapted 
In  Its  wild  state,  the  cherry  Is  gener- 
ally found  growing  on  a  porous,  sandy, 
moist  soil.  It  win  grow  on  a  variety  of 
soils,  but  It  does  best  where  the  soil  Is 
not  too  wet.  where  there  is  not  too  much 
clay  and  where  tliere  is  not  a  hardpan 
subsoil.  For  the  best  fruiting,  there 
should  not  be  too  much  humus  in  the 
soil,  as  this  leads  to  a  heavy  wood 
growth:  but  It  should  be  rich  In  mineral 
elements.  The  soil  should  always  be 
well  drained,  and  If  the  cherry  orchard 
has  not  natural  drainage.  It  should  be 
tiled  or  drained  with  surface  ditches;  for 
the  cherry  tree  will  not  do  Its  best  In 
a  damp  soggy  soil.  Further,  during  the 
early  part  of  the  year,  when  the  tree 
is  developing  or  ripening  its  fruit,  there 
should  be  more  water  than  in  the  latter 
part  of  the  season,  when  It  Is  passing 
Into  a  dormant  state. 


PUdUiis  the  Trees 

As  In  the  planting  of  other  orchard 
crops,  the  soli  should  be  well  prepared, 
graded,  pulverized  and  all  roots,  trash 
and  other  obstructions  to  subsequent  cul- 
tivation, removed.  This  Is  especially  im- 
portant It  the  ground  1b  to  be  Irrigated; 
but  is  subject  to  some  modifications  In 
the  humid  climates,  where  Irrigation  is 
not  practiced. 

As  to  whether  the  square,  hexagonal  or 
some  other  method  of  planting  is  adopt- 
ed. Is  a  matter  of  choice,  depending 
somewhat  on  conditions.  See  our  article 
on   planting  under  Apple. 

The  distances  apart  will  depend  on 
soil,  climate,  and  the  purposes  of  the 
grower;  but  most  of  all  upon  the  varieties 
planted.  For  Instance,  the  sour  cherry, 
is  not  a  large  tree  when  it  has  reached 
maturity,  and  may  be  planted  20  to  25 
feet  apart,  with  reasonable  assurance  that 
the  trees  will  not  crowd  each  other 
when  full  grown.  The  sweet  cherry  will 
grow  twice  as  large  as  the  sour  cherry. 


1 


inK«d  and  Well  Cared  far  Cherr: 
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and  will  require  nearly  twice  the  space. 
Where  there  is  plenty  of  moisture,  the 
trees  may  be  planted  at  less  distance,  as 
where  there  is  barely  enough;  because 
where  the  water  is  scarce,  the  roots  have 
to  draw  moisture  from  a  larger  area 
than  where  it  is  abundantly  supplied. 

Where  there  is  plenty  of  water,  and  a 
rich  soil,  the  tendency  will  be  toward 
a  heavy  wood  growth  at  the  expense  of 
heavy  fruitage;  while  in  regions  where 
the  soil  is  thin  and  the  water  scarce, 
the  tendency  will  be  toward  heavy  fruit- 
age at  the  expense  of  wood  growth.  Un- 
der these  latter  conditions,  the  tree  would 

• 

probably  lack  vital  force  and  be  short 
lived. 

Cherrfes  as  Fillers 
It  is  common  in  some  sections  to  plant 
an  apple  orchard,  selecting  other  fruits 
as  fillers  to  be  planted  between  the  rows 
of  apples  and  to  be  cut  out  when  the 
trees  begin  to  crowd  and  the  apples  need 
the  space.  For  this  purpose,  peaches, 
pears,  and  other  fruits  have  been  se- 
lected. The  cherry  is  not  adapted  to 
this  form  of  planting  since  it  requires  a 
different  method  of  cultivation  from  any 
of  the  fruits  named.  It  matures  its 
crop  early  and  requires  the  remainder  of 
the  season  for  the  development  of  its 
fruit  spurs  for  the  coming  year;  also  re- 
quires less  water  during  this  period,  and 
less  humus  than  the  other  crops. 

The  rules  for  the  planting  of  the  cher- 
ry, are  but  little  different  from  those  of 
any  orchard  fruits.  It  is  important  to 
have  the  holes  large  enough  to  receive 
the  roots  without  crowding,  and  deep 
enough  so  that  the  tree  is  set  a  little  deep- 
er than  when  in  the  nursery.  Tramp  the 
soil  well  about  the  surface,  to  hold  the 
tree  from  shaking  in  the  wind. 

The  age  of  the  tree  at  the  time  of 
planting  is  a  subject  of  controversy  and 
opinions  differ,  generally,  with  diftering 
conditions.  In  the  Northeastern  states, 
and  in  Canada,  the  preference  seems  to 
be  generally  in  favor  of  two-year-old 
trees.  In  the  Western  states,  especially 
the  Pacific  coast  states,  the  preference 
is  in  favor  of  one-year-old  trees.  This 
difference  grows  partly  out  of  the  fact 


that  in  the  West,  where  the  climate  is 
milder,  the  seasons  longer,  and  the  lands 
are  irrigated,  the  trees  make  a  much 
more  rapid  growth  than  in  the  Northeast, 
and  are  approximately  as  large  in  one 
year  as  in  the  East  in  two  years.  Bven 
where  irrigation  is  not  the  rule  in  the 
Pacific  coast  regions,  as  in  the  Wil- 
lamette valley  in  Oregon,  or  west  of  the 
Cascades  •  in  Washington,  the  climate  is 
mild,  the  rainfall  abundant  and  most 
abundant  at  the  time  the  cherry  most 
needs  It;  therefore,  this  region  is  pecu- 
liarly adapted  to  the  growing  of  cherries. 
Under  these  conditions,  we  think  the 
choice  of  one-year-old  stock  is  decidedly 
preferable,  to  two-year-old  stock.  Furth- 
er, the  earlier  in  the  life  of  the  tree  the 
head  is  shaped,  the  less  it  is  damaged  by 
cutting,  and  the  better  top  it  will  form. 

Cvltivating  a  Cherry  Orchard 

For  the  first  three  or  four  years  at 
least  the  cherry  orchard  should  have 
clean  culture.  This  does  not  mean  that 
vegetables  which  require  cultivation  may 
not  be  grown  among  the  trees.  In  fact, 
we  think  this  is  ordinarily  an  advantage 
rather  than  a  disadvantage,  because  it 
does  not  injure  the  trees,  insures  cultlva- 
tion,  and  utilizes  much  land  that  is  oth- 
erwise wasted.  It  does  mean  that  the 
growing  of  grass,  especially  blue  grass, 
or  timothy,  is  not  favorable  for  the  best 
growth  of  the  trees.  Much  depends  on 
the  nature  of  the  soil.  West  of  the  Cas- 
cades where  the  soil  is  rich  in  humus 
and  where  the  tendency  would  likely  be 
toward  a  heavy  wood  growth,  a  fall  crop 
of  oats,  fall  wheat  or  winter  rye,  might 
be  grown.  On  the  east  side  of  the  Cas- 
cades, where  the  soil  is  rich  in  mineral 
substances,  but  lacks  nitrogen  and  humus, 
a  cover  crop  of  clover,  peas,  alfalfa,  or 
vetch,  might  be  grown.  There  are  no 
rules  that  apply  equally  well  under  all 
conditions,  and  the  orchardist  must  al- 
ways decide  for  himself  what  are  the 
soil  and  climatic  conditions,  and  how 
they  should  be  utilized  in  reference  to 
the  crop  he  is  growing.  The  cherry,  like 
all  other  trees,  must  be  adapted  to  its 
environment  in  order  to  produce  the  best 
results.    There  is  perhaps  no  part  of  the 
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TJnlted  StateB  vhere  the  natural  condi- 
tloDB  are  more  faTorable  for  the  growth 
of  the  best  varieties  of  cherries,  than  the 
PadOc  coast  regloD,  west  of  the  Cascade 
moim  tains. 

From  the  Oregon  Experiment  Station 
-we  learn  that  as  high  as  500  to  800  pounds 
of  cherries  have  been  grown  from  a  single 
tree,  and  that  from  (100  to  (ZOO  per  acre 
net  profit  Is  not  unusual;  but  that  the 
moner  realized  often  runs  as  high  as 
S«00  to  1700  per  acre.  I  think  that  for 
Washington,  these  figures  might  be  easi- 
ly duplicated,  although  In  exceptional 
cases,  I  have  seen  larger  yields. 

Geaitville  Lowtheb 
Celt  of  HarreitiDg  Gberrtes 

The  following  statement  was  reported 
from  Ohio  to  Green's  Fruit  Grower  (Feb., 
1912). 


PlcklDg,  per  crate 
Crate    (new) 
Express 
Commission 


Total 


Total  cost  of  harvesting 

Net  returns  per  acre  <61.10 

This  covers  harvesting  costs  only  and 
the  crop  was  an  unusually  large  one. 

FropagaUoB  of  Cherrfei 
W.  L.  Howard 
The  cherry  is  propagated  almost  en- 
tirely by  budding.  While  seedlings  from 
our  common  varieties  may  be  used  for 
growing  stock,  nurserymen  always  use 
special  kinds  of  etock  which  are  usually 
imported  from  France,  The  kinds  of 
stock  in  most  general  use  are  the  Maz- 
zard  and  Hahaleb.  The  Mazsard  Is  the 
best  stock  for  both  sweet  and  sour  cher- 
ries in  the  East  The  Mahaleb  Is  more 
widely  used  (or  the  sour  kinds,  however, 
for  It  la  easier  to  bud,  and  Is  free  from 
leaf  blight  la  the  nursery.  The  Mazsard, 
however,  appears  to  form  a  better  root 
system,  stronger  union,  makes  a  long- 
er lived  tree  and  is  sufficiently  hardy. 
For  the  plains  states  the  hardier  Mahaleb 
stock  should  be  used.    Both  of  these  may 


ng.    2.     Roral    Anni    Prooerlr    PackriL      For 
RuUb  tor  FacklDS  Cherries  mf  PbcIiIdk  under 

be  secured  from  most  any  nurseryman  in 
early  winter  or  spring.  In  a  small  way. 
It  is  quite  feasible  to  grow  one's  own 
cherry  stock  from  the  seeds  of  the  fruit 
raised  at  home. 

Cherry  seeds  should  not  be  permitted 
to  become  thoroughly  dried  out  at  any 
time.  On  this  account  It  U  advisable  to 
store  the  seeds  through  the  remainder 
of  the  summer,  after  ripening,  in  boxes 
of  sand  and  bury  them  from  eight  to 
twelve  Inches  deep  In  the  ground  in  a 
cool  place.  This  will  keep  them  moiet, 
and  at  the  same  time  they  win  be  suf- 
ficiently cool  and  a  way  from  the  free 
circulation  of  air  that  they  will  not  be- 
gin to  grow. 

At  the  approach  of  cold  weather  the 
seeds  should  be  taken  up  and  the  open 
boxes  of  Band  kept  on  the  surface  of  the 
ground  In  the  shade  of  a  building 
throughout  the  winter.    Very  early  in  the 
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spring  the  seeds  should  be  planted  in 
nursery  rows  four  feet  apart  and  an  Inch 
or  two  apart  In  the  rows.  Cover  with 
an  inch  or  two  of  fine  soil,  if  the  ground 
id  not  too  wet.  If  the  seeds  are  about 
to  sprout  and  the  soil  is  yet  too  wet  to 
work  well,  the  seeds  should  be  partially 
covered  with  the  wet  earth  and  then  a 
dressing  an  inch  thick  of  well-rotted 
manure  spread  over  the  rows. 

The  young  seedlings  should  have 
thorough  cultivation  during  the  sum- 
mer. About  the  last  week  in  August  or 
the  first  week  in  September,  or  earlier, 
if  the  bark  peels  readily,  the  budding 
should  be  done.  In  the  South  where  the 
spring  opens  much  earlier,  the  seedlings 
may  be  large  enough  for  budding  in  June. 
In  that  event,  one  year's  time  is  saved, 
as  the  tops  are  cut  ofF  immediately,  and 
the  young  trees  often  grow  to  transplant- 
ing size  the  same  season.  Full  details 
for  the  budding  is  given  under  the  dis- 
cussion of  peaches.  When  the  trees  have 
had  one  year's  growth  from  the  buds, 
they  are  of  the  proper  age  to  be  trans- 
planted to  the  orchard.  Cherry  seedlings 
are  sometimes  cleft-grafted  in  spring, 
where  the  buds  the  previous  fall  failed 
to  take. 

Prnning  the  Cherry 

The  cherry  has  the  annoying  habit  of 
occasionally  producing  strong  shoots  from 
adventitious  buds  along  the  trunk  of  the 
tree  or  from  near  the  surface  of  the 
ground.  A  close  watch  should  be  kept  for 
such  interlopers  in  order  that  they  may 
be  promptly  removed. 

Framework 

During  the  early  years  of  the  growth 
of  the  cherry  care  should  be  exercised  to 
secure  a  proper  distribution  of  the 
limbs  which  are  to  form  the  frame- 
work branches  of  the  tree,  particularly 
with  the  sweet  cherries,  as  this  species 
has  the  unfortunate  habit  of  dividing 
into  two  shoots  of  nearly  equal  size  with 
a  close  angle  between,  which  always  forms 
a  weak  Joint.  Trees  not  carefully  pruned 
to  overcome  this  bad  habit  are  liable  to 
•severe  injury  from  splitting  when  heavily 
loaded  with  fruit. 


Cutting  Back 

In  the  early  period  of  the  growth  of  the 
sweet  cherry,  the  annual  growth  will 
need  more  or  less  severe  cutting  back, 
depending  upon  soil  and  climatic  condi- 
tions, in  order  to  maintain  them  within 
bounds.  On  general  principles  this  head- 
ing should  be  done  Just  before  growth 
starts  in  the  spring. 

Frnltlng  Habits 

The  fruiting  habits  of  the  cherry  are 
more  closely  allied  to 'those  of  the  apple 
and  the  pear  than  to  the  peach,  and  for 
that  reason  the  shortening  of  the  annual 
growth  is  of  less  moment  than  with  the 
peach. 

Pmniiig  First  Four  Tears 

W.  S.  Thornbeb 
During  the  first  four  years  of  a  young 
cherry  tree's  life  in  the  orchard  it  should 
be  carefully,  systematically  and  regularly 
pruned.  By  this  time  it  should  be  large 
enough  and  its  frame  work  so  well  de- 
veloped that  the  future  pruning  would 
consist  largely  of  the  removal  of  dead, 
diseased,  broken  or  crossed  limbs  and  an 
occasional  heading  back  or  thinning  out 
of  the  fruiting  wood.  Pruning  for  the 
production  of  wood  after  a  tree  starts  to 
bear  should  not  be  necessary  as  there  is  a 
relationship  existing  between  the  amount 
of  wood  produced  and  the  size  of  the  crop 
borne,  in  the  case  of  most  varieties  of 
cherries. 

How  to  Prune 

The  first  and  most  essential  pruning  of 
a  cherry  tree  should  take  place  Just  previ- 
ous to  the  beginning  of  its  second  year's 
growth.  When  one-year-old  trees  are 
planted  in  the  orchard,  immediately  af- 
ter transplanting,  is  a  good  time  to  give 
it  this  pruning.  All  lateral  branches 
should  be  cut  off  close  and  the  top  headed 
back  to  from  24  to  36  inches  from  the 
ground.  The  purpose  of  this  pruning  is 
to  establish  a  low  headed  spreading  tree 
rather  than  a  high  upright  tree.  The 
young  tree  will  require  no  further  prun- 
ing until  the  beginning  of  the  third 
year's  growth  unless  a  very  strong  sprout 
springs  from  the  root  or  on  the  main 
stem  six  inches  or  less  from  the  ground, 
necessitating  immediate  removal. 
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At  the  beginning  of  the  third  year's 
growth  from  three  to  five  of  the  best 
branches  should  be  selected  to  form  the 
frame  work  of  the  tree.  The  remainder 
should  be  cut  ofF  and  those  headed  back 
to  from  one-third  to  one-half  of  their 
original  length,  cutting  to  outer  buds  al- 
^w&ja  and  maintaining  the  most  central 
one  as  a  leader,  which  should  be  from 
four  to  six  inches  longer  than  the  rest. 
These  branches  should  be  selected  with 
special  reference  to  their  position  on  the 
main  stem  and  to  one  another.  They 
should  have  wide  angles,  no  two  should 
be  opposite  and  be  as  far  apart  as  possible 
on  the  main  stem. 


The  pruning  for  the  fourth  and  fifth 
year's  growth  should  be  very  much  the 
same  as  for  the  third,  using  special  care 
to  thin  the  tops  and  cut  back  in  such 
a  manner  as  to  spread  the  top  as  much 
as  possible.  After  this  only  the  necessary 
pruning  should  be  done,  as  heavy  pruning 
tends  to  produce  wood  growth  which  is 
not  at  all  desirable  in  bearing  trees. 

When  to  Prune 

The  pruning  of  young  growing  trees 
should  be  done  late  in  the  winter  or  early 
in  the  spring,  but  never  early  in  the 
winter. 

Chebbies  in  Alaska.    See  Alaska. 


Cherries — Trees,  Prodnction  and  Yalne 
U.  S.  Census  1910 


Treea 
of  bearing 

Divlsioii  or  State —  age 

United  State* 11,822,044 

Geographic  DlTlaions : 

New  England 68,236 

Middle   Atlantic    1,851.144 

East   North  Central 8,853,974 

West  North  Central 2,768,659 

South    Atlantic 1,063,826 

East  Sonth  Central 453,262 

West  Sonth  Central 885,502 

Mountain      390,644 

Pacinc     086,798 

New  England : 

Maine    14,288 

New    Hami>8hlre 9,463 

Vermont    18,006 

Maasachilaetts    13,396 

Rhode   Island 964 

Connecticut    12,119 

Middle  Atlantic: 

New    York    673,989 

New  Jersey    102,124 

Pennsylvania     1,075,031 

Bast  North  Central : 

Ohio     1,144,271 

Indiana   815,742 

Illinois    843,283 

Michigan       760,188 

Wisconsin     290,495 

West  North  Central : 

Minnesota     25,130 

Iowa      908,764 

Missouri    622,332 

North  Dakota    5,076 

South  Dakota    51,613 

Nebraska     494,468 

Kansas    661,267 

South  Atlantic : 

Delaware    16,145 

Maryland    82,306 

District  of  Columbia 435 

Virginia    352,783 

West  Virginia    332,429 

North  Carolina    168,065 

South  Carolina   60,274 

Georgia    50,723 

Florida    666 

East  South  Central : 

Kentucky    212,118 

Tennessee    201.830 

Alabama    25,566 

Mississippi    13.748 
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Trees  not 

1909 

1890 
Pro- 

of bearing 

Production 

duction 

age 

(bushels) 

Value 

(bushels) 

6,621,660 

4,126,099 

$7,231,160 

2,878.499 

82.587 

14,904 

38,424 

28,445 

669,953 

791,326 

1,541.708 

775,587 

1,628.247 

1,410,208 

2,862.344 

861,326 

1,117,638 

616,690 

936,687 

297,878 

364,118 

327,706 

394.990 

891.799 

267,112 

94,873 

143.166 

49,457 

242,669 

9,954 

14.401 

18,635 

681,641 

147,864 

800.486 

88,966 

842,900 

813,494 

1,600.106 

436.421 

6,663 

2,408 

7,164 

1.560 

6.326 

1,408 

4,183 

1,183 

6,669 

2.606 

7.661 

1,069 

6,776 

4.761 

10,848 

6,043 

463 

214 

464 

1,329 

6,720 

3,617 

8.164 

12.271 

842,969 

271,597 

644,608 

218,642 

36,743 

44,636 

87,225 

82,005 

280,251 

475,093 

909,975 

474,940 

342,328 

338,644 

657,406 

192,954 

251,959 

363,993 

608.616 

228,485 

239,605 

287.376 

453,474 

204.279 

540,580 

338,945 

690,829 

194,541 

148.776 

81,340 

152,119 

31,067 

38,390 

1,526 

2,973 

060 

229,362 

260,432 

466,022 

118,743 

247.425 

123,314 

222,610 

62,708 

21,484 

209 

445 

4 

76,293 

5,924 

12.981 

900 

267.529 

89.876 

164,872 

64,047 

237,061 

34,409 

76.734 

60,511 

4,598 

2.634 

4.850 

8,066 

27.774 

42,315 

60.121 

60,452 

4 

235 

568 

248 

83,323 

132,671 

134.428 

188,693 

124,567 

79,723 

111,043 

87,828 

74,111 

53,788 

60,453 

33,809 

25,764 

10,987 

15.880 

6.551 

23,479 

4.979 

7.199 

5,050 

498 

374 

448 

112 

102.766 

52,163 

74.340 

34,268 

128.406 

36,303 

60.294 

11,688 

16,673 

3.588 

4,783 

1,150 

9,267 

2,819 

8,749 

2,352 
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Cherries — Trees,  Prodnetion  and  Yalne — Continued 

U.  S.  Census  1910 


Trees 
of  bearing 

Division  or  State —  age 
West  South  Central : 

Arkansas 60,046 

Louisiana    975 

Oklahoma   295,042 

Texas     29,439 

Mountain : 

Montana    19,938 

Idaho     61,S81 

Wyoming    919 

Colorado   203,806 

New  Mexico   21,925 

Arizona   S12 

Utah    70,775 

Nevada    1,588 

Pacific  I 

Washington    241,038 

Oregon     223,456 

California     522,304 

*  Includes  Indian  Territory. 


-1910 


\ 

Trees  not 

of  bearing 

age 

1909- 

Productlon 
(bushels) 

Value 

1899 

Pro- 
duction 
(bushels) 

47,556 

760 

150,541 

43,712 

6,993 

527 

2,372 

1,062 

8.424 
921 

4.393 
663 

7.889 

336 

•3.221 

2.189 

24,237 

95,423 

4,025 

319,624 

26,818 

1,608 

109,119 

787 

7,497 

22,609 

68 

88,937 

6,384 

476 

21,402 

481 

17.985 
41,766 

251 

173,895 

10,684 

840 
54,170 

894 

807 

12,294 

1 

5,387 

5.228 

220 

9.905 

114 

229,067 
313,770 
300,063 

181,392 
181,089 
501,013 

278,547 
269,934 
951,624 

52,114 

65,347 

318.960 

Varieties  of  cherries  recommended  for 
cultivation  in  the  various  districts  of  the 
United  States.    See  map  on  page  192. 

District  No.  1 

Highly  becommended  —  Dessert  and 
market:  Tartarian,  Black,  Kitchen:  Bes- 
sarabian;  Brusseler  Braune;  Lutovka. 

Recommended  —  Dessert,  kitchen  and 
market:  Ostheim.  Kitchen  and  market: 
Large  Montmorency;  Montmorency  Or- 
dinaire; Morello,  English  (Wragg) ;  Rich- 
mond, Early.  Dessert  and  kitchen:  May 
Duke.  Market:  Amarelle  Hatlve;  Shad- 
ow Amarelle.  Kitchen:  Dyehouse;  Phil- 
ippe, Louis. 

District  No.  2 

Highly  becommended  —  Kitchen  and 
market:  Large  Montmorency;  Montmor- 
ency Ordinaire;  Morello,  English 
(Wragg);  Richmond,  Early.  Dessert  and 
market:  Black  Heart;  Eagle,  Black; 
Elkhom;  Elton;  Hortense,  Reine;  Rock- 
port;  Tartarian,  Black;  Windsor;  Wood, 
Oovemor.  Dessert  and  kitchen:  May 
Duke;  Olivet  Market:  Napoleon  (Royal 
Ann).  Dessert:  Eugenie,  Empress;  Span- 
ish, Yellow.  Kitchen:  Bessarabian;  Dye- 
house;  Late  Duke;  Late  Kentish. 

Recommended  —  Dessert,  kitchen  and 
market:  Ostheim.  Dessert  and  market: 
Downer;  Lewelling.  Dessert  and  kitchen: 
Archduke.  Dessert:  Choisy,  Belle  de;  Coe 
Transparent;  Early  Purple  Chiigne; 
Knight  Early;  Mezel.     Kitchen:     Carna- 


tion;   Lutovka;    Magnifique,  Belle;  Phil- 
ippe, Louis;  Royal  Duke. 

District  No.  t 

Highly  becommended  —  Kitchen  and 
market:  Large  Montmorency;  Montmor- 
ency Ordinaire;  Richmond,  Early.  Des- 
sert and  market:  Black  Heart;  Tartarian, 
Black.  Dessert  and  kitchen:  May  Duke; 
Olivet  Market:  Napoleon  (Royal  Ann). 
Dessert:  Coe  Transparent;  Spanish,  Yel- 
low.    Kitchen:    Late  Kentish. 

Regombcended — Kitchen  and  market: 
Morello,  English  (Wragg).  Dessert  and 
market:  Downer;  Eagle,  Black;  Elton; 
Hortense,  Reine;  Rockport;  Windsor; 
Wood,  Oovemor.  Dessert:  Choisy,  Belle 
de;  Mezel.  Kitchen:  Late  Duke;  Mas- 
nifique,  Belle;  Philippe,  Loui;  Royal  Duke. 

District  No.  i 

Highly  becommended  —  Kitchen  and 
market:  Large  Montmorency;  Montmor- 
ency Ordinaire;  Morello,  English 
(Wragg);  Richmond,  Early.  Dessert  and 
market:  Black  Heart;  Hortense,  Reine; 
Windsor.  Dessert  and  kitchen:  May 
Duke.  Market:  Napoleon  (Royal  Ann). 
Kitchen:    Dyehouse;  Late  Duke. 

Recommended  —  Dessert,  kitchen  and 
market:  Ostheim.  Dessert  and  market: 
Downer;  Eagle,  Black;  Elton;  Tartarian. 
Black;  Wood,  Oovemor.  Dessert  and 
kitchen:  Olivet  Dessert:  Choisy,  Belle 
de;     Coe     Transparent;     Early     Purple 
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Chiigne;  Eugenie,  Empress;  Spanish,  Yeh 
low. 

Recommended  fob  trial — Dessert,  Jcitch" 
en  and  market:    Suda  Hardy, 

District  No.  6 

Recommended  —  Kitchen  and  market: 
Large  Montmorency;  Morello,  English 
(Wragg);  Richmond,  Early.  Dessert  and 
market:  Eagle,  Black;  Elton;  Rockport; 
Tartarian,  Black;  Windsor;  Wood,  Chv- 
emor.  Dessert  and  kitchen:  May  Duke. 
Market:  Napoleon  {Royal  Ann) .  Dessert: 
Coe  Transparent;  Choisy,  Belle  de;  Early 
Purple  Chiigne;  Knight  Early;  Mezel; 
Spanish,  Yellow.  Kitchen:  Dyehouse; 
Late  Duke;  Magniflque,  Belle. 

District  No.  7 

Recommended — Kitchen  and  market : 
Montmorency  Ordinaire.  Dessert  and 
market:  Black  Heart.  Kitchen:  Mag- 
niflque, Belle;  Plumstone  Morello. 

District  No.  8 

Highly  jubgommendbd  —  Kitchen  and 
Market:  Large  Montmorency;  Montmor- 
ency Ordinaire;  Richmond,  Early;  Morel- 
lo, English  (Wragg).  Kitchen:  Late 
Kentish. 

Recommended — Dessert,  Kitchen,  and 
market:  Ostheim.  Dessert  and  market: 
Eagle,  Black;  Tartarian,  Black;  Wood, 
Governor.  Dessert  and  kitchen:  Olivet. 
Market :  Napoleon  ( Royal  Ann ) .  Dessert : 
Spanish,  Yellow.  Kitchen:  Carnation; 
Dyehouse;  LutOYka;  Philippe,  Louis; 
Plumstone  Morello. 

Recommended  for  trial  —  Dessert, 
kitchen,  and  market:  Suda  Hardy. 
Kitchen:  Bessarablan;  Brusseler  Braune; 
Northwest. 

District  No.  9 

Highly  recommended  —  Kitchen  and 
market:    Large  Montmorency. 

Recommended — Dessert,  Kitchen,  and 
market:  Ostheim;  Morello,  English 
(Wragg).  Market:  Amarelle  Hative. 
Kitchen:  Bessarablan;  Brusseler  Braune; 
LutOTka. 

Recommended  for  trial  —  Market: 
Shadow  Amarelle.   Kitchen:    Dyehouse. 

District  No.  10 

Highly  recommended  —  Dessert  and 
kitchen:    Olivet. 


Recommended  —  Kitchen  and  market: 
Large  Montmorency;  Morello,  English 
(Wragg);  Richmond,  Early.  Dessert  and 
market:  Wood,  Governor.  Dessert  and 
kitchen:  Archduke;  May  Duke.  Market: 
Napoleon  (Royal  Ann).  Kitchen:  Dye- 
house;   Late  Duke;   LutovKa. 

District  No.  12 

Highly  recommended  —  Kitchen  and 
market:  Large  Montmorency;  Montmor- 
ency Ordinaire;  Richmond,  Early;  Morel- 
lo, English  (Wragg).  Dessert  and  Market: 
Hortense,  Reine;  Republican,  Black; 
Windsor.  Dessert  and  kitchen:  May  Duke. 
Market :  Napoleon  ( Royal  Ann ) .  Dessert : 
Choisy,  Belle  de;  Eugenie,  Empress; 
Knight  Early.  Kitchen:  Late  Duke; 
Royal  Duke. 

Recommended  —  Dessert  and  market : 
Black  Heart;  Eagle,  Black;  Tartarian, 
Black;  Wood,  Governor.  Dessert  and 
kitchen:  Archduke;  Olivet.  Dessert:  Coe 
Transparent;  Spanish,  Yellow.  Kitchen: 
Dyehouse;  Philippe,  Louis;  Plumstone 
Morello. 

District  No.  18 

Highly  recommended  —  Kitchen  and 
market:    Morello,  English   (Wragg). 

District  No.  14 

Highly  recommended  —  Kitchen  and 
market:  Morello,  English  (Wragg).  Des- 
sert and  market:  Lewelling;  Tartarian, 
Black;  Windsor.  Dessert  and  kitchen: 
May  Duke.  Market:  Napoleon  (Royal 
Ann).    Kitchen:    Late  Duke. 

Recommended — Dessert,  Kitchen,  and 
market:  Ostheim.  Kitchen  and  market: 
Late  Montmorency.  Dessert  and  market: 
Elton;  Republican,  Black;  Wood,  Gover- 
nor. Dessert:  Spanish,  Yellow.  Kitchen: 
Late  Kentish;  Philippe,  Louis. 

Recommended  for  trial — Dessert  and 
kitchen:  Olivet.    Kitchen:    Dyehouse. 

District  No.  15 

Highly  recommended  —  Kitchen  and 
market:  Richmond,  Early.  Dessert  and 
market:  Bing;  Hoskins;  Lambert;  Lewel- 
ling. Market:  Napoleon  (Royal  Ann). 
Kitchen:    Late  Kentish. 

Recommended  —  Kitchen  and  market: 
Morello,  English   (Wragg).    Dessert  and 


780 


ENCYCLOPEDIA  OF  PRACTICAL  HORTICULTURE 


market:  Oxheart;  Tartarian,  BUick; 
Wood,  Oovemor.  Dessert  and  kitchen-. 
May  Duke.  Dessert:  Early  Purple  Ouigne; 
Spanish,  Yellow,    Kitchen:  Late  Duke. 

Distriet  No.  16 

Highly  becommenoed — Dessert  and  mar- 
ket: Bing;  Tartarian,  Black,  Market: 
Napoleon  (Royal  Ann), 

Recommended  —  Kitchen  and  market: 
Richmond,  Early.  Dessert  and  market: 
Lewelling;  Rockport. 

District  No.  17 

Highly  recommended — Dessert  and  mar- 
ket: Tartarian,  Black,  Market:  Napoleon 
{Royal  Ann). 

Recommended  —  Dessert  and  market; 
Centennial. 

Recommended  fob  trial — Dessert  and 
market:    Lewelling. 

Distriet  No.  18 

Recommended  —  Kitchen  and  m4irket: 
Morello,  English  {Wragg).  Dessert  and 
market:  Tartarian,  Black;  Centennial. 
Market:    Napoleon  (Royal  Ann). 

CHEHBY  DISEASES 
Black  Knot 

Plowrightia  morhosa  Schw. 

This  is  a  conspicuous  disease  attacking 
the  branches  of  cherry  and  plum  trees  but 
is  more  frequent  upon  the  cherry  varieties 
of  the  Morello  type.  It  is  due  to  a  para- 
sitic fungus.  Insects,  however,  make  har- 
bors of  the  interior  of  the  knots.  The 
spores  of  the  black  knot  fungus  are  rip- 
ened during  the  winter  and  scattered  in 
early  spring,  finding  lodgment  on  the  new 
branches  or  in  fractures  on  old  ones, 
where  their  growth  causes  the  formation 
of  a  new  knot.  Black  knot  may  be  pre- 
vented by  spraying  with  Bordeaux  mix- 
ture, but  is  more  profitably  controlled  by 
carefully  cutting  oft  affected  parts  and 
burning  them,  making  a  clean  sweep  at 
least  once  each  year  and  that  previous  to 
March  1st.  This  is  a  practicable  measure 
and  we  have  confidence  in  its  efficiency. 

(The  disease  occurs  on  wild  cherries  in  the 
Northwest — Ed. ) 

A.  D.   Selby, 
Wooster,  Ohio. 


Brown  Bot 

8clerotinia  fructigena 
H.  S.  Jackson 

The  rot  caused  by  Sclerotinia  fructi- 
gena on  many  stone  fruits,  is  sometiines 
serious  also  on  cherries.  Moist  weather 
conditions  near  the  ripening  time  are 
favorable  for  the  rapid  development  and 
spread  of  the  disease.  The  fruit  is  more 
susceptible  as  it  becomes  mature.  Tlie 
disease  makes  its  appearance  on  the 
cherry  as  a  small  brown  spot,  which 
gradually  enlarges  until  the  whole  fruit 
is  affected. 

A  general  discussion  of  this  disease  to- 
gether with  recommendations  for  its  con- 
trol, will  be  found  under  Peach  diseases. 

Black  Cherry  Twig  Blight 

Sclerotinia  seaveri  Rehm 
Has  been  found  on  wild  cherry  in  Nemr 
York. 

Cherry  Onmmosls 
H.  P.  Babss 

The  term  "gummosis"  by  itself  denotes 
simply  the  abnormal  development  of 
gummy  or  mucilaginous  substances,  re- 
sulting in  the  formation  of  gum  pockets 
or  exudations  from  various  parts  of  the 
plant.  The  tendency  to  gum  formation 
is  characteristic  of  plums,  apricots, 
peaches,  cherries  and  other  stone  fruits 
wherever  grown,  usually  as  a  response 
to  injury,  disease  or  unsuitable  condi- 
tions of  soil,  •  climate,  etc.  Citrus  and 
other  trees  are  often  subject  to  similar 
gumming.  We  are  concerned  here,  how- 
ever, with  this  phenomenon  as  it  appears 
on  the  cherry,  especially  on  the  sweet 
varieties  in  the  Northwest. 

Of  the  two  groups  of  cherries,  the  sour 
cherries  or  Prunus  cerasus  groupt  and 
the  sweet  cherries  or  Prunus  avium 
group,  we  find  that  the  former  are  not 
nearly  so  susceptible  to  gum  flow,  while 
the  latter  seem  particularly  subject  to 
serious  attacks  whenever  they  are  culti- 
vated, if  we  can  Judge  by  the  reports 
that  come  from  such  widely  separated 
points  as  Australia,  Europe  and  the  Pa- 
cific coast. 

In  the  state  of  Oregon  serious  attacks 
of  gumming  in  the  cherry  orchards  were 
noticed  at  least  as  early  as  1853,  very 
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early  in  the  history  of  fruit  raising  in 
the  Northwest 

It  is  not  known  to  what  extent  the 
cherry  industry  in  other  parts  of  the 
United  States  suffers  from  the  presence 
of  gummosis.  Little  is  heard  from  it  in 
the  drier,  eastern  portion  of  the  North- 
west; hut  in  the  moist  valleys  of  Wash- 
ington and  Oregon,  west  of  the  Cascades, 
at  least,  the  trouble  now  reaches  such 
proportions  as  to  dishearten  many  cherry 
growers  and  discourage  other  orchardists 
from  planting  cherries.  The  conditions 
demand  a  thorough  investigation  as  to 
the  causes,  means  of  prevention  and  pos- 
sible remedies. 

Tarloug  Causes  of  Cherry  Omnmosis 

As  has  been  intimated,  the  formation 
and  exudation  of  gum  is  to  be  considered 
as  the  result  of  an  injured,  diseased  or 
otherwise  abnormal  condition  of  the  tree. 
It  is  a  symptom  only  and  not  the  disease 
itself.  The  published  literature  on  cherry 
gummosis  brings  to  light  many  explana- 
tions for  the  appearance  of  this  phenom- 
enon, some  well  proved  and  others  more 
or  less  theoretical. 

Injuries 

Mechanical  injuries,  such  as  bruises, 
may  induce  the  formation  of  gum,  but 
the  wound  usually  heals  quickly  and  the 
gumming  ceases.  The  injection  of  certain 
chemicals  into  cherry  trees  has  repeated- 
ly caused  gum  flow,  and  such  insects  as 
borers  may  produce  it;  but  these  causes 
need  not  engage  our  attention. 

Unfatorable  Soil  and  CUmatle  Conditions 

A  disturbed  or  disordered  physiological 
condition  of  the  tree,  produced  by  un- 
suitable soil,  moisture,  climate  or  other 
relations  not  perfectly  understood,  is  un- 
doubtedly an  important  factor  and  pos- 
sibly even  a  primary  cause  in  many  cases 
of  gummosis.  It  is  often  noticeable  that 
trees  set  in  low  places,  where  excessive 
moisture  is  likely  to  be  present,  are  more 
apt  to  be  subject  to  the  disease  than  those 
on  better  drained  ground.  But  this  can- 
not explain  all,  since  some  trees  under 
the  best  of  soil  and  moisture  conditions 
are  severely  attacked.  Gumming  seems  to 
be  worse  where  soils  or  subsoils  are  poor 


or  unfit  But  may  not  a  weakened  con- 
dition of  the  trees  due  to  such  causes 
render  them  less  resistant  to  definite  dis- 
eases? Many  good  authorities  in  this 
country  and  Europe  attribute  to  late 
frosts  following  warm  spells  many  at- 
tacks of  this  trouble.  Some  methods  of 
pruning  and  cultivation  have  also  been 
held  responsible  for  a  certain  amount  of 
gummosis.  While  all  these  factors  have, 
no  doubt  some  influence  on  gum-produc- 
tion, yet  investigation  reveals  so  many 
cases  inconsistent  with  these  explanations 
that  we  must  look  for  other  possible 
causes. 

The  Attacks  of  Fnngl 
Since  the  outbreak  of  a  serious  cherry 
disease  in  Germany  in  1899  various  bark- 
destroying  fungi  have  been  found  asso- 
ciated with  the  disease.  From  observa- 
tions up  to  the  present  it  does  not  seem 
very  probable  that  any  of  these  are  re- 
sponsible for  more  than  a  small  amount 
of  injury  to  living  trees  in  the  Northwest 
It  is  possible,  however,  that  they  play  a 
more  important  role  than  has  been  sus- 
pected. 

There  also  appear  frequently  on  the 
trunks  and  limbs  of  dead  or  diseased 
cherry  trees  cerfain  fungi  of  the  wood- 
rotting  types.  Being  found  not  infre- 
quently on  trees  that  are  not  totally  dead, 
they  have  been  suspected  by  some  of  hav- 
ing a  hand  in  extending  the  diseased  con- 
dition. It  is  not  known,  however,  that 
these  fungi  have  anything  directly  to  do 
with  the  disease  in  question. 

Description  of  the  Disease 

Numerous  distinctly  different  troubles 
of  the  cherry  may  be  accompanied  by 
gum-production,  hence,  the  term  "cherry 
gummosis"  should  not  be  applied  to  any 
speciflc  disease.  It  is  my  present  opinion, 
however,  that  the  greater  part  of  the 
cherry  trouble  in  the  Northwest  is  due 
to  a  single  disease  appearing  in  a  variety 
of  forms  between  which  there  are  hardly 
distinguishable  gradations. 

The  More  Serions  Phases  of  the  Disease 

The  condition  most  dreaded  is  where 
trunk  and  limbs  are  quite  generally  at- 
tacked.    This  may   appear  at   its   worst 
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during  the  Uilrd  and  fourth  year  after 
setting  out.  Little  Indication  of  the  dis- 
ease may  be  present  until  tree  or 
branches  fall  to  leaf  out  or  euddenlr  wilt 
during  the  growing  season.  In  these 
cases  girdling  has  previoualy  taken  place. 
There  may  or  may  not  be  gumming  and 
little  relation  appears  between  the  amount 
of  gumming  and  the  extent  of  Injury. 
In  the  later  stages  there  Is  usually  no 
difficulty  In  detecting  the  disease  on  ac- 
count of  the  fact  that  no  further  growth 
takes  place  at  the  affected  region,  while 
the  adjacent  and  BtlU  healthy  parts  add 
a  new  layer  of  wood  during  the  growing 
season.  The  dead  area  then  appears 
flattened,  and,  the  dead  bark,  since  It 
does  not  expand,  frequently,  though  not 
always,  splits  open.  In  other  words,  we 
have  the  formation  of  a  canker. 
Hore  B«sMeted  and  Locallied  Cankers 
In  this  disease  we  And  certain  condi- 
tions In  which  a  large  part  of  the  tree 
may  be  rapidly  and  often  fatally  Involved 
In  a  general  attack,  or  In  which  large 
dead  areaa  are  formed  that  may  girdle 
trunk  or  limbs,  but  the  disease  does  not 
always  appear  In  such  severe  forme,  and 


we  commonly  find  small  cankers  and 
affected  spots  that  are  more  restricted 
and  localised  appearing  on  varioua  parts 
of  the  tree.  Near  the  center  of  such  spots 
one  frequently  discovers  the  remains  of  a 
dead  bud  or  spur.  This  association  of 
small  cankers  with  dead  buds  1b  not  uni- 
versal, but  it  Is  so  common  that  It  sug- 
gests the  possibility  that  the  diseased 
spot  had  Its  beginning  In  the  death  of 
the  bud  or  spur.  In  connection  with  the 
dying  of  the  tiaeue  there  la  sometimes  an 
abundance  of  gum  production  and  some- 
times very  little  where  only  a  very  small 
amount  of  tissue  is  found  to  be  affected. 
Again,  a  canker  may  entirely  girdle  a 
branch  with  very  Uttle  exudation  occur- 
ring or  none  at  all. 

Tbe  BUpbtfDg  of  Buds  and  Span 
There  is  a  very  common  phase  of  our 
cherry  trouble  which  has  generally  es- 
caped the  notice  of  the  growers  or  has 
been  passed  by  as  unworthy  of  much  at- 
tention. This  is  the  blighting  of  buds  and 
fruit  spurs,  generally  accompanied  by 
gumming,  which  Is  present  In  practically 
all  cherry  orchards  to  a  greater  or  less 
extent,  but  Is  much   worse  In  orchards 
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of  gum  often  wi>«&ni  exuding  from  tlie 
bud  or  from  the  affected  spurs.  (See 
Fig.  4.)  Sometimes  affected  buds  unfold, 
but  before  the  bloBSoms  open,  wilt  down 
and  dry  up.  Often,  however,  spurs  come 
Into  full  leaf  and  set  fruit,  only  to  die  a 
week  or  two  later.  As  far  as  our  obserrar 
tion  goes,  blighting  of  this  sort  does  not 
uBually  take  place  daring  the  summer  or 
fall. 

The  amount  of  damage  directly  pro- 
duced by  this  form  of  disease  is  not  very 
sortouB  In  moat  cases,  but  the  after  effects 
are  probably  much  more  Importent  tlian 
has  been  supposed.  Investigation  shows 
that  after  a  spur  or  bud  has  been  bUgbt- 
ed,  a  small  area  of  discoloration  usually 
spreads  out  from  Ite  base  onte  the  branch. 
This  Is  almost  always  confined  at  first  to 
the  outer  layers  of  the  bark.  As  In  the 
case  of  larger  cankers,  a  layer  of  wound 
cork  eventually  separates  the  diseased 
tissue  from  the  healthy  substance  of  the 
branch.  The  following  season,  however, 
the    diseased    area    may    spread    farther 


«ig.  2.  Tre«  ShawlDK  the  Serloua  BffccU  of 
the  Dlaeaie  on  the  Tniali.  Crotch  and  IJmb 
BaH«.  a  Dantceroua  Cod  d  It  Ion.  Tbli  li 
■voided  b7  llint)-KrBftlDK  upon  maizBrd  aeed- 


wbere  trunks  and  limbs  are  badly  dl^ 
eased.  Old  trees  and  younger  trees  seem 
to  be  equally  affected.  This  trouble  Is 
first  noticeable  early  In  the  spring  when 
some  of  the  buds,  wblch  formed  normally 
In  the  fall,  fall  to  swell  and  open  when 
the  others  unfold.     (See  Fig.  3.)     A  drop 
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FIk.   4.     BxusplM  of  Spur   Bllgbt   Doe  to  E 
from  the 

(rom  the  base  of  the  spur,  up  and  down 
the  branch  and  bIbo,  more  elowly,  around 
It.  The  Inner  parts  of  the  bark  and  the 
cambium  become  affected  and  a  typical 
canker  of  small  size  results.  Very  often 
girdling  follows  and  the  whole  end  of  a 
branch  may  be  killed  by  a  canker  at  Its 
base.  Practically  all  of  the  dead  shoots 
which  BO  often  appear  In  the  top  of  a 
tree  dnrlng  the  year,  Beem  to  be  caused 
by  cankers  spreading  out  from  spurs  or 
buds  that  died  in  some  previous  season 
or  at  the  beginning  of  the  same  season. 

Psendomonag  cerasnB,  Orlffln,  the  Canse 
of  Spur  Blight 

In  March.  1909,  Mr.  F.  L.  Grlffln  found 
bacteria  associated  with  blight  of  cherry 
buds.  Inoculations  with  cultures  pro- 
duced the  characteristic  blight.  Repeated 
tests  were  made  during  the  next  two  sea- 
sons with  buds  from  various  districts. 
with  the  same  results.  Careful  morpho- 
logical and  physiological  studies  led  him 
to  believe  that  a  new  species  had  been 
discovered  and  he  accordingly  described 
It  under  the  name  Paeudomonaa  ceraaiia. 

This  organism,  then,  seems  to  be  the 
cause  of  one  form  of  cherry  gummosis. 
How  much  it  has  to  do  with  other  phases 
of  the  disease  only  further  Investigation 

Recent  Experimento  and  ObMrTatlens 

In    February,    1912,    the    writer   began 

his  Investigation  of  cherry  gummosis  and 

•Sw  Science,  N.  S.  34,  No.  879.  p.  613.  No- 
vember 3.  IBll, 


■ctpria.     Drops  and   maueB  of  cum  ooie  out 
lead  apurs. 

since  that  time  has  confirmed  many  of 
Mr.  Griffin's  previous  observations  and 
conclusions.  Furthermore,  the  repeated 
discovery  of  bacteria  similar  to  Ft.  cw- 
aaiM  In  the  diseased  areas  on  trunks, 
llmt>s  or  twigs,  and  the  production  of 
gumming  by  sutwequent  inoculation  with 
these  organisms,  gives  strong  support  to 
the  Idea  that  bacteria  cause  the  character- 
istic injuries  found  on  the  bodies  of  trees 
affected  with  this  disease. 

Summary  of  Espeiiments  and 
Obserrattons 
To  sum  up  the  result  briefly:  1,  The 
esperlments  of  Mr.  Griflln  and  the  writer 
seem  to  indicate  that  a  species  of  bac- 
terium (Pa.  cenutM)  Ib  responsible  for 
the  blighting  and  gumming  of  buds  and 
spurs  on  common  varieties  of  the  sweet 
cherry.  2.  This  bacterium  Is  also  able 
to  induce  gumming  when  inoculated 
into  the  body  and  branches  of  these  vari- 
eties. 3.  Bacteria  similar  to  Pa.  ceraaMi 
have  been  found  during  the  spring  Id 
nearly  all  spreading  cankers  on  the 
trunks  and  limbs  as  well  as  in  diseased 
spurs,  and  these,  by  inoculation  Into 
healthy  trees,  are  able  to  Induce  gum- 
ming. 4.  From  observations  made  through 
one  season  only.  It  appears  that  the  dis- 
ease progresses  rapidly  In  the  spring  and 
only  slowly  or  not  at  all  during  the  Bum- 
mer and  autumn,  5.  It  is  Impossible  to 
state  positively  from  our  present  knowl- 
edge that  bacteria  are  responsible  for  all 
the  more  serious  phases  of  the  disease  on 
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the  body  of  the  tree,  or  to  indicate  just 
what  part  they  play  in  its  spread.  The 
possibility  of  their  being  causative  agents 
seems,  however,  to  receive  considerable 
support  from  the  recent  investigations. 

Experiments  must  be  carried  on  over  a 
number  of  years  before  the  nature  of  the 
disease  can  be  demonstrated  beyond  a 
doubt,  or  recommendations  for  its  control 
can  be  made  with  assurance.  The  rela- 
tion which  climatic  and  soil  conditions, 
the  attacks  of  insects  or  fungi,  and  the 
methods  of  cultivation  have  to  the  dis- 
ease, must  be  studied  thoroughly.  This 
will  take  time  and  the  cherry  grower 
must  not  be  impatient. 

PreTention  and  Control 

More  important  in  the  eyes  of  the  prac- 
tical orchardist  than  the  cause,  is  the 
remedy  for  the  disease. 

Resistant  Stocks  and  Tarletieg 
The  Mazzard  Cheiry  as  a  Stock 

Attention  has  been  called  to  the  fact 
that  winter  injury  and  unfavorable  soil 
conditions  may  have  a  great  deal  to  do 
with  the  appearance  of  gummosis  in  the 
cherry.  It  may  be  that  the  more  serious 
phases  of  the  disease  cannot  occur  with- 
out a  previous  injury  or  weakened  vital- 
ity due  to  some  such  factors.  It  is  well 
known,  both  in  this  country  and  abroad, 
that  the  so-called  Black  Mazzard  cherry 
is  generally  much  hardier  and  less  liable 
to  suffer  from  adverse  conditions  than 
are  the  cultivated  varieties.  Hence,  seed- 
ling Mazzards  have  come  to  be  much  used 
in  Europe  as  stocks  upon  which  to  graft 
the  conmiercial  sweet  varieties.  In  this 
country  also  the  Mazzard  is  coming  to 
be  recognized  as  a  sturdy  stock  which 
unites  with  the  sweet  cherries  better  than 
the  Mahaleb.  A  point  in  favor  of  the 
Mazzard  as  a  stock  is  that  it  seldom 
''gums."  To  make  use  of  Mazzard  stock 
and  to  graft  or  bud  on  the  limbs  the  vari- 
ety desired,  gives  trunk,  crotch  and  limb 
bases  that  are  practically  free  from 
trouble.  If  the  disease  then  appears  in 
the  top,  it  cannot  involve  the  entire  tree 
and  experience  seems  to  show  that  the 
branches  are  much  less  liable  to  suffer 
from  gumming  when  the  body  of  the  tree 
is  clean. 


Fig.  6.  The  Results  of  Artificial  Inoculation 
with  Pa.  Ceraaua.  (O)  Indicates  an  inoco- 
latlon.  (X)  A  check  puncture  with  sterile 
needle.  A.  Blif^htln^:  of  inoculated  spun. 
Checks  opening  normally.  B.  Gum  exuding 
at  points  of  inoculation  on  the  body  of  two- 
year-old  tree.    The  check  punctures  healed. 

Examination  of  orchards  aggregating 
some  thousand  trees  supposed  or  known 
to  be  top-grafted  upon  Mazzard  stocks 
showed  80  to  91  per  cent  free  from  any 
indication  of  disease  on  the  trunks  where 
orchards  not  upon  this  stock  were  found, 
to  have,  in  some  case,  over  60  per  cent 
and  in  one  case  over  80  per  cent  of  the 
trunks  badly  cankered  or  killed  by  the 
disease.  The  writer  is  convinced  that 
the  use  of  the  Mazzard  as  a  stock  on 
which  to  limb-graft  or  bud  the  other 
varieties,  is  a  thoroughly  practical  way 
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of  protecting  tha  cheny  from  tttla  disease 
In  Its  moat  damaging  form.  Figs.  8  and 
9  ara  Ulnatratlons  of  tlila  method. 

Other  BcBlBtant  Stocks 

Various    other    stocks,    including    the 

Morello,  the  Dukes  and  a  native  cheny 

(Prunut  demltsa)  have  been  recommend- 


ed as  hardy  and  resistant  atocka  on 
which  to  work  the  sweet  cherry,  but  until 
these  have  been  tried  out  further,  the 
writer  Btronglr  advisoB  the  use  of  the 
Maiszard  on  account  of  the  present  evi- 
dence In  its  favor.  A  word  of  warning 
should  be  given  here  against  unscmpu- 
lons  dealers  who  sometimes  palm  oft  seed- 
UngB  of  doubtful  lineage  as  Mazsards. 
There  are,  however,  reliable  nurseries 
from  which  satlsfactorr  stock  may  be 
obtained. 

The  Lambert  Cherry 

The  three  varieties  of  sweet  cherries 

moat   extensively   grown   for  commercial 

purposes  in  Oregon  are  the  Royal  Ann, 


Cberry-      TruDk    uid    limb    I 

from      KDmniaalB.      wberc      thin      menuoa      is 

adopted.    Tbli  form  o(  crotcb  I*  undesirable. 

Blng  and  Lambert.  These  are  all  sub- 
ject to  gummoBls.  but  the  Lamberi:  has 
had  the  reputation  of  being  less  seriously 
aOected  than  the  other  two.  Observa- 
tions in  orchards  In  different  sections 
seem  to  substantiate  the  general  opinion. 


Table  Shewing  the  BelatiTe  Effects  of  th«  Disease  Upon  fiojal  Asn,  Blng  a 
Trees  in  ftn  Orchard  near  Salem,  Oregon 


1  lambert 


Variety 

Total 
number 
trees 

Totally 
destroy^ 

Hair     i    Badly 

Moder- 
ately 

diseased 

issa 

Unat- 
feeted 

259 
222 
259 

1 

1  '  1 

T'° 

BiM    .... 

1%             0% 

31%    '       SV. 

The  argument  In  favor  of  the  Lambert 
In  this  orchard  Is  striking. 

In  budding  or  grafting  the  susceptible 
varieties,  It  is  a  matter  of  good  sense  to 
select  scions  or  buds  from  trees  which 
seem  particularly  healthy  and  free  from 


gummosls.  In  nearly  every  badty  In- 
fested orchard  there  are  trees  of  the 
Royal  Ann  or  Blng  varieties  which  seem 
to  be  healthier  and  freer  from  disease 
than  the  rest.  Such  may,  perhaps,  be 
more  resistant  than  their  neighbors,  and 
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Fig.   9.     Top-Bu< 
Beaded    Back 


Beaded    Back    to    Product    Stock;    OrowUi. 

The    maimrd    body    '~ "-    — '"' — " 

ThU  form  of "- 


1  Is  undeBlrable. 


tbnt   realBtance   mar   poaslblr   be  traiift- 
mltUd  br  the  scion. 

CaltiTation 

Thorougb  cultivation  In  tbe  early  part 
of  the  Beaeon  is  beneficial  to  tbe  cherry, 
but  apasmodlc  or  Irregular  cultivation  Is 
coDHldered  harmful.  Aa  far  as  cherry 
gummoBlB  la  concerned,  a  tree  asBlsted  by 
proper  cultlTatlon  and  making  a  vigorous 
and  rapid  growth  as  a  result,  has  a  better 
chance  to  recover  from  and  outgrow  the 
trouble  than  a  weak  tree. 

Cntting  Out  the  Disease 

The  most  successful  method  of  treat- 
ment In  practice  among  careful  cherry 
raisers  consists  In  the  thorough  cuttlng- 
out  early  In  the  season  of  all  diseased, 
discolored  and  gum'Soaked  bark.  Per- 
sistent watch  Is  kept  by  frequent  Inspec- 
tlODB  and  as  soon  as  new  diseased  spots 
are  discovered,  they  are  cut  out.  Where 
this  has  been  conscientiously  done,  and 
the  Injuries  liave  been  cut  out  before  get- 
ting very  large,  the  recoveries  have  often 
been  rapid  and  the  damage  from  the  dis- 


ease rather  small.  In  cutting  out.  It  U 
important  that  all  the  tlsanee  which  are 
in  any  degree  affected  should  be  removed. 
The  wound  thus  made  should  be  steril- 
ized, preferably  by  the  application  of  a 
solution  of  corrmWe  eubllmate  (1-1000); 
when  dry,  large  wounde  should  be  coated 
with  walnut  grafting  wax*  as  a  protec- 
tion against  the  entrance  of  destructive 
wood-rotting  fungi.  It  is  often  Impos- 
sible to  discover  at  once  all  the  alTected 
tissue  around  a  gum  exudation  or  canker, 
and  a  second  or  third  cuttlng-out  may 
have  to  be  made  during  a  season,  bat  per- 
sistence will  be  rewarded  In  most  cases 
by  a  rapid  healing  of  the  wound  through 
the  growth  of  new  callus  tissue  over  ft 
Cars  should  be  taken  not  to  remove  any 
more  of  the  living  and  healthy  tlBsnee 
than  Is  necessarj  in  cutting  out  the  dis- 


Where  a  small  branch  Is  affected,  it  is 
often  better  to  remove  It  entirely  and 
allow  a  healthy  one  to  take  Its  place.  Id 
young  trees  It  ts  strongly  recommended 
to  remove  all  blighted  spurs  and  cut 
away  dlacolored  tissues  that  spread  out 
from  their  base;  since  our  InvestlgatiouB 
lead  us  to  suspect  that  many  of  the  seri- 
ous cankers  originate  In  this  way. 

Spraying  seems  to  be  practically  use- 
less  as  a  means  of  control  for  cherry 
gummoels.  Slitting  of  the  bark  has  been 
recommended  by  many  growers,  but  we 
cannot  aee  that  much  benefit  results  ex- 
cept where  a  gum  pocket  is  opened  and 
the  gum  is  prevented  by  release  of  pres- 
sure from  spreading  under  the  bark.  On 
the  contrary,  where  trunks  or  limbs  have 
been  slit  deeply,  bad  wounds  are  some- 
times produced,  and  Instances  of  apparent 
spreading  of  the  disease  along  the  slit 
argue  against  the  practice. 

Other  recommendations  with  regard  to 
treating  the  diseased  trees  have  been 
made  by  various  growers.  The  cutting  out 
of  the  cankers,  however,  has  resulted  in 
local  benefit  in  bo  many  well-authenti- 
cated instances  under  the  writer's  obser- 
vation, that  he  does  not  hesitate  to  urge 

•  The   formula    for   msklnR  Walnut    GnfUnf; 

ai  Is  elTen  In  the  Or " — ■— " — 

fnC  Station  BulUtlo 

See  under  Walnut. 
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growers  to  adopt  this  practice.  Although 
it  takes  time  and  patience,  it  pays  in 
the  end.  The  time  to  begin  is  when  the 
trees  are  very  young.  Small  cankers  can 
be  easily  cut  out,  but  an  old  tree  full  of 
disease  is  an  almost  hopeless  case  to 
work  on. 

Summary  of  RecommendatlonB 

1.  Use  a  resistant  stock  like  the  so- 
called  Mazzard  cherry,  and  graft  or  bud 
into  the  branches  to  secure  a  trunk  and 
crotch  practically  free  from  gummosis. 

2:  The  Lambert  cherry  is  recommend- 
ed as  being  somewhat  more  resistant  to 
the  disease  than  the  Royal  Ann  and  Bing 
Tarleties. 

3.  Good  cultivation  in  the  spring  is 
urged  as  promoting  a  vigorous  and 
healthy  growth  and  rendering  the  trees 
more  likely  to  resist  the  spread  of  the 
malady. 

4.  The  cutting  out  of  diseased  tissue 
and  sterilizing  of  the  wound  will  check 
the  development  of  cankers  In  many 
cases,  especially  if  taken  in  the  earliest 
stages.  New  orchards  should  be  carefully 
Inspected  for  several  years  and  all  aftect- 
ed  spots  treated  as  soon  as  discovered. 

A  Partial  List  of  Important  Works 
Belating  to  Cherry  Onmmosls 

Aderhold,  R.  Ueher  das  Kirschhaum- 
Btefben  am  Rhein,  seine  Urschen  und 
seine  Behandlung,  Arb.  K.  Gsndhtsamt, 
Biol.  Abt  3,  No.  4,  1903. 

Aderhold,  R.,  and  Ruhland,  W.  Der 
Bacterienhrand  der  Kirschhaume.  Arb. 
K.  Qsndhsamt.    Biol.  Abt.  5,  p.  293,  1907. 

Beljerinck,  M.  W.,  and  Rant,  A.  8ur 
Texcitation  par  traumatisme,  le  para- 
sitisme  et  Vecoulement  gommeux  chez  lea 
amygdalees.  Arch.  Neerland.  Sci.  Exact, 
et  Nat,  Ser.  2,  11,  p.  184,  1906. 

Brzezinski,  P.  J.  Etiologie  du  chancre 
et  de  la  gomme  des  arhres  fruitiers. 
Gompt  Rend.  Acad.  Sci.  134,  No.  20,  p. 
1170,  1902. 
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Die  Back 

Gherry  trees  are  subject  to  injury  from 
unfavorable  conditions  of  soil,  moisture, 
etc.  As  a  result  of  such  injuries  the  trees 
frequently  die  back  from  the  top  and 
suffer  severely  in  this  way. 

This  trouble  can  be  controlled  only  by 
planting  on  soil  which  is  particularly 
suited  to  the  cherry  and  by  determining 
the  best  root  stock  for  any  given  type  of 
soil  or  locality. 

Trees  in  which  die  back  and  gummosis 
are  produced  by  unusual  climatic  condi- 
tions should  be  cut  back  in  the  top  to 
sound  wood,  and  have  the  trunks  pro- 
tected from  sunburn  by  whitewash  or 
wrapping. 

Fmlt  Drop 

Fruit  falls  to  the  ground  while  small 
and  undeveloped.  The  trouble  is  common 
to  many  fruits  and  is  due  to  conditions 
of  climate  which  lie  outside  of  ordinary 
control,  or  to  lack  of  proper  pollination, 
which  may  be  controlled  by  planting  suit- 
able varieties  for  cross-pollination.  Rains 
occurring  at  blossoming  time  or  frost  at  a 
critical  time  may  have  this  effect. 

R.  E.  Smith, 
California    Experiment    Station.    Bulletin    218. 

Leaf  Curl  or  Witches'  Broom 

Exoa^cus  cercui 

H.  S.  Jackson 

This  disease  is  quite  common  in  the 

Northwest,  but  Is  not  yet  very  serious.  It 

is  caused  by  a  fungus,  Exoascus  cerasi, 

which  attacks  the  branches.    The  affected 
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branch  is  not  killed,  but  the  presence  of 
the  fungus  stimulates  it  to  an  unnatural 
and  prolific  formation  of  twigs,  resulting 
in  the  peculiar  "witches'  broom"  effect 
These  witches'  brooms  may  be  large  or 
small,  and  are  especially  conspicuous  at 
blossoming  time,  since  they  produce  few 
flowers  or  none  at  all,  while  the  leaves 
appear  sooner  than  those  on  the  normal 
parts  of  the  tree.  These  leaves,  which 
are  penetrated  by  the  fungus,  are  reddish 
in  color  and  somewhat  wrinkled  or  wavy. 
Not  long  after  they  become  fully  expand- 
ed the  spores  of  the  fungus  are  produced 
all  over  the  surface  and  the  affected  leaves 
fall  prematurely. 

Control 
Since  the  witches'  broom  produces  no 
fruit,  and  is  a  drain  on  the  rest  of  the 
tree,  and  a  source  of  new  infections,  we 
recommend  that  the  affected  branches  be 
cut  off,  a  few  inches  below  the  diseased 
portion,  and  destroyed. 

Leaf  Spot  or  Shot  Hole 

Cylindrosporium  padi 
H.  S.  Jackson 

There  are  several  leaf  spot  and  shot 
hole  diseases  which  are  more  or  less  com- 
mon on  various  stone  fruits;  but  the 
greater  part  of  this  sort  of  injury  on  the 
cherry  and  plum  is  due  to  the  fungus 
called  Cylindroaporium  padi.  The  trouble 
caused  by  this  organism  on  the  Pacific 
coast  is  not  usually  severe  enough  to 
alarm  growers,  but  there  is  reason  to 
think  that  the  extent  of  damage  is  under- 
estimated. While  the  amount  of  leaf  area 
which  is  destroyed  by  the  fungus  is  gen- 
erally not  very  extensive,  the  presence  of 
the  shot  hole  spots  on  the  leaves  often  re- 
sults in  partial  defoliation,  and  In  bad 
cases,  even  in  total  defoliation  of  the  tree. 
This  is  naturally  a  severe  check  on  its 
development.  At  the  points  where  the 
infections  take  place,  a  small  brownish 
spot  appears.  This  enlarges,  and  may  be 
surrounded  by  a  reddish  border.  After  a 
time,  the  dried  center  of  the  spot  becomes 
detached  from  the  margin  and  falls  out, 
leaving  the  shot  hole  effect.  On  some  va- 
rieties of  cherries  the  center  does  not 
drop  out,  however,  as  it  does  in  our  com- 
mon   sweet    varieties.      The    disease    is 


spread  by  means  of  spores  produced  in 
the  affected  spots  and  the  fungus  prol>> 
ably  survives  the  winter  in  the  fallen 
leaves  from  which,  in  the  spring,  spores 
are  carried  to  the  new  foliage  by  the 
wind. 

Control 

The  disease  can  be  largely  controlled  by 
spraying.  According  to  W.  M.  Scott,  of 
the  United  States  Department  of  Agricul- 
ture, who  experimented  in  Illinois,  self- 
boiled  lime-sulphur  10-10-50,  commercial 
lime-sulphur  1-40,  and  a  weak  Bordeaux 
mixture  2-4-50,  are  equally  effective.  Re- 
cent experiments  by  Butler  in  Wisconsin 
indicate,  however,  that  Bordeaux  is  more 
effective  than  commercial  lime-sulphur. 
It  is  recommended  that  the  spray  be 
applied  three  times:  First,  half  way  be- 
tween blossoming  time  and  the  ripening 
of  the  fruit;  second,  just  after  picking; 
third,  about  one  month  after  the  second. 

Mushroom  Root  Rot.  See  under  Apple. 
PowDEBT  Mildew.    See  under  Peach. 
Shot  Hole.     See  Leaf  Spot,  this  sec- 
tion. 
Witches*  Broom.    See  Leaf  Curl. 
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Bud  Moth,  Ete  Spotted  Bud  Moth.  See 
under  Apple  Peats. 

Cherrt  Aphis.    See  Aphida. 

Cherry  Fmit  Fly 

Rfiagoletis  cingulata  Loew 
H.  F.  Wilson 

Unfortunately,  due  to  the  habits  of  this 
insect,  the  grower  does  not  know  of  its 
presence  until  the  cherries  are  mature.  If 
left  to  hang  on  the  tree  or  uneaten  for 
several  days  after  picking,  the  presence 
of  a  full  grown  maggot  is  shown  by  the 
rotting  and  shrinking  of  one  side  of  the 
fruit,  and  about  that  time  the  maggots 
leave  the  fruit  for  the  purpose  of  going  to 
the  ground,  where  they  pupate  and  remain 
over  winter.  The  adult  fiy  resembles  the 
common  apple  maggot  very  closely  and 
may  prove  to  be  the  same  insect.  Some- 
what smaller  than  the  common  housefly, 
the  general  color  is  black  with  lateral 
borders  of  thorax  light  yellow,  and  head 
and  legs  yellowish-brown.  Wings  with 
five,  more  or  less  distinct  black  bands. 
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three  of  which  lie  angled  to  each  other 
and  join  at  the  front  edge  of  the  wing 
near  the  tip.  These  flies  deposit  the  eggs 
from  which  the  yellowish-white  maggots 
or  "worms"  issue  and  work  in  the  fruit 
around  the  pits.  This  causes  a  kind  of 
rotting  and  softening  of  the  fruit  on  one 
side. 

Just  when  the  fruit  Is  entered  is  not 
known,  but  the  life  of  the  maggot  is  prob- 
ably about  three  weeks,  and  as  the  ma- 
ture stage  is  reached  about  the  time  the 
fruit  is  ripe»  some  idea  of  the  time  they 
enter  the  cherry  may  be  gained.  Since 
the  larvae  remain  in  the  fruit  for  a  short 
time  after  it  is  picked  they  may  be  dis- 
tributed quite  a  distance  in  fruit.  The 
adults  are  not  strong  fliers  and  can  hard- 
ly do  more  than  to  spread  from  tree,  to 
tree  or  at  the  most  from  orchard  to 
orchard. 

Remedies 

No  very  satisfactory  remedy  is  at 
present  known,  although  a  great  many 
have  been  tried. 

Cherry  Fmlt  Sawfly 

Hoplocampa  cookei  Clarke 
The  cherry  fruit  sawfly  is  a  native  of 
California  and  other  Pacific  coast  states 
and  has  been  known  since  1883   in  the 
Suisun  valley,  California. 

Considerable  damage  to  young  cherries 
has  been  done  in  various  sections  by  the 
larvae  of  this  insect  and  occasionally,  at 
least,  control  measures  may  be  necessary. 

The  presence  of  the  insect  may  be  told 
by  the  small  round  holes  bored  in  the 
young  green  cherries,  many  of  which 
soon  drop  to  the  ground. 

The  larvae  are  small,  white  and  aver- 
age about  one-fourth  of  an  inch  in  length. 
The  adults  are  four-winged  insects,  black 
with  brownish  or  reddish  appendages, 
about  one-eighth  of  an  inch  long. 

Control  measures  have  not  been  thor- 
oughly perfected  but  two  applications  of 
arsenate  of  lead  at  the  rate  of  four  to 
five  pounds  to  100  gallons  of  water,  the 
first  application  to  be  made  shortly  be- 
fore the  blossoms  open  and  the  second 
about  10  days  later,  have  proven  effective. 
Fall  plowing  is  also  recommended  to  kill 
the  larvae  and  pupae  in  the  soil  while  a 


distillate-oil  emulsion  and  nicotine  spray 
is  recommended  to  kill  adults  at  time  of 
egg  laying. 

The  insect  has  been  reported  as  occur- 
ring in  the  Suisun  valley,  El  Dorado  and 
Nevada  counties,  California,  and  at  Med- 
ford,  Oregon,  where  it  is  confined  to  a 
very  small  area. 

The  orchard  fruits  attacked  are  cherry 
(sweet  and  sour),  prune,  plum,  peach  and 
apricot  (the  peach  and  apricot  only  occa- 
sionally). 

The  females  appear  about  the  time  the 
Black  Tartarian  cherries  are  in  bloom. 
The  eggs  hatch  about  the  time  the  petals 
fall. 

E.  O.  Essio 

Cherry  Leaf  Beetle 

CMerucella  cavicolUs 
In  September  a  small,  dark  red  beetle, 
less  than  one-fourth  inch  long,  may  be 
found  feeding  on  the  leaves  of  cherries. 
The  antennae  and  parts  of  the  legs  are 
black.  It  is  partial  to  the  wild  cherries, 
and  also  feeds  on  peach  and  plum.  This 
is  the  cherry  leaf  beetle.  It  may  be  de- 
stroyed in  the  fall  by  spraying  with 
arsenate  of  lead,  three  to  five  pounds  in 
50  gallons  of  water. 

H.    A.    GOSSARD 

Cherry  Scale 

Eulecanium  ceraaorum  Ckl. 

General  Appearance 

The  full-grown  scales  are  exceedingly 
large,  often  obtaining  a  height  of  three- 
eighths  of  an  inch,  though  the  average 
is  slightly  over  a  quarter  of  an  inch.  The 
general  shape  is  hemispherical,  and  the 
bodies  are  very  irregular  and  lobed.  The 
general  color  is  rich  brown,  mottled  with 
creamy  white.  The  markings  are  more 
or  less  regular  and  constant.  The  entire 
surface  is  highly  polished  and  shiny. 

Food  Plants 

This  scale  works  upon  the  branches  of 
cherry  and  pear  trees,  collecting  in  such 
great  numbers  as  to  do  considerable  dam- 
age. 

Control 
Same  as  for  black  scale  on  deciduous 
fruit    trees    or    for    the    European    fruit 
scale. 

E.  O.  EssiG 
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Cherrr  and  P«ar  Slog 

Caliroa  ceraii  Llan 

H.    P.    WiLBOS 

Tbls  Insect  la  a  commoa  pest  of  pear, 
cherry,  plum  and  other  fruit  treee,  and 
altbough  not  hard  to  control  often  causes 
considerable  damage.     The  name  "slug" 


PIr    2.      AduLt  ol  Cherrj   and    Pe«r    Slue. 

is  applied  on  account  of  the  sllmj  black 
exudation  witb  which  the  larva  sur- 
rounds Itself. 

It  appears  to  be  a  native  of  Europe  and 
was  known  as  a  pest  as  far  back  as  1740. 
In  America  the  distribution  seems  to 
occur  with  the  areas  where  Its  principal 
host  plants  are  found.  A  large  number 
of  trees,  including  forest  and  orchard 
trees,  have  been  reported  as  attacked  by 
this  insect,  but  cherry,  pear  and  plum  are 
said  to  be  the  favorite  plants. 

When  present  In  any  locality  the  larvae 
soon  make  themselves  familiar  to  the 
fruit  grower  both  by  their  appearance  and 
by  the  injnry  which  they  do. 

In  the  Northwest  we  have  found  but 
two  complete  broods  with  some  Indication 
that  there  may  be  a  partial  third.  The 
first  adults  appear  In  early  spring,  but 
for  some  reason  the  egga  do  not  develop 
or  are  not  laid  until  May  or  June;  as 
soon  as  they  hatch  the  young  larvae  be- 
gin feeding  on  the  leaves  and  from  that 
time  until  the  leaves  drop  the  slugs  are 
present  in  varying  numbers.  Most  of 
them,  however,  are  found  In  two  distinct 
periods:  the  larvae  of  the  first  genera- 
tion appear  more  abundant  during  June 
and  July;  tie  larvae  of  the  second  gen- 
eration are  most  numerous  during  Au- 
gust and  September. 

Webster  has  worked  out  the  following 

schedule  for   Iowa: 
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FIK'   3.      Dligrai 

When  preeent  la  large  numbers,  tbey 
BOOH  cause  the  leaves  to  become  brovu 
and  tbe  trees  to  look  aa  If  they  had  been 
badly  scorcbed  by  fire.  The  adult  Insect 
Is  a  small  shining  black  fly  with  four 
smoky  transparent  wings,  tbe  smnlcy  ap- 
pearance being  caused  by  a  dusky  bauil 
across  the  middle  of  the  wings.  On  ac- 
count of  the  saw-like  ovipositor  with 
which  tbe  Insect  makes  Incisions  Into  the 
leaves,  this  Insect  and  a  number  ot  closely 
allied  species  are  known  as  saw  flies. 

Life  History  Bnd  Habits 

Searching  out  a  suitable  place,  tbe  adult 
fly  pushes  the  ovipositor  rather  slowly 
Into  the  under  surface  ot  the  leaf  and 


Larva  ot  catrrv 


(lowa  Bulletin  130.) 

makes  a  small  OTal-sbaped  pocket  Into 
which  the  egg  Is  placed  by  means  of  the 
ovipositor.  Wben  the  pocket  is  being 
made  the  tissues  are  so  cut  aa  to  prevent 
their  growing  around  tbe  egg  and  de- 
stroying it  or  preventing  the  escape  ot 
the  larva. 

Tbe  egg  la  almost  colorless  and  Is  flat- 
tened on  the  lower  side.  As  soon  as  tbe 
eggs  hatch  the  young  larvae  make  their 
way  to  the  upper  surface  ot  the  leaf  and 
begin  feeding.  At  flrat  they  are  yellowish 
white  In  color  and  without  slime.  In  a 
very  short  time,  however,  as  the  slime 
spreads  over  the  body,  they  change  to  a 
dirty  green  and  have  more  the  appear- 
ance of  a  slug  than  of  an  Insect.  Imme- 
diately upon  hatching  they  begin  feeding 
on  the  upper  tissue  of  t)ie  leaf,  eating 
ont  numerous  small  patches,  so  that  a 
number  of  slugs  working  on  the  same 
leaf  will  leave  nothing  but  the  dead 
brown  skeleton  of  veins. 

After  completing  their  moults  the  lar- 
vae do  not  feed  any  more,  but  crawl  or 
drop  to  the  ground,  work  their  way  Into 
the  soil  from  one  to  three  Inches  and 
pupate.  After  moulting  the  last  time, 
they  do  not  again  aaaume  the  ailmy  pro- 
tection, and  Instead  of  being  green  they 
are  of  a  yellowish  orange  color  witb  two 
minute  black  eyes.  After  the  larvae 
crawl  Into  the  ground  an  oval  cell  about 
flve-tenths  inch  long  by  three-sixteenths 
inch  wide  is  made. 
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When  disturbed  these  cells  are  very 
easll;  broken  apart,  a  fact  which  might 
Indicate  that  fall  plowing  can  be  used  as 
a  method  of  deetrorlng  the  pupae,  accord- 
ing to  Marlatt 

"During  the  heated  season  of  July  and 
August  the  transformation  from  the  lar- 
val to  the  adult  Insect  is  quite  rapid,  the 
pupal  stage  being  assumed  In  from  sis  to 
eight  days,  and  the  adult  flies  transform- 
ing and  digging  out  through  the  soil  some 
12  or  15  days  after  the  larva  entered  It."* 

According  to  the  studies  of  Peck  and 
Marlatt  some  of  the  larvae  of  this  spring 
brood  remain  over  in  the  soil  until  the 
following  spring.  This  seems  to  be  a  pro- 
vision of  nature  to  carry  the  species  over, 
should  anything  happen  to  exterminate 
the  regular  line  of  succession,  such   as 


Fie.  S.     Eer  ot  Cbernr  and  F^ar 


lack   of   food,    unfavorable   climatic    con- 
ditions, etc. 

Natural  Emmies 

Although  furnished  with  a  etlcky  cov- 
ering which  acts  as  a  repellant  against 
all  enemies,  the  insect  la  not  entirely 
free  from  Insect  enemies,  and  in  Europe 
some  half  dozen  Insect  parasitas  have 
been  reared  from  It.  In  this  country  a 
minute  fly  is  said  to  sting  the  egg  through 
the  upper  leaf  tissue. 

Bemedlefl 

White  hellebore,  one  pound  to  50  gal- 
lons of  water.  No  foliage  is  Injured  and 
the  slugs  are  nearly  all  dead  on  the  day 
following  the  application  of  spray. 

"Black  leaf-40"  gives  practically  the 
same  resuits  as  white  hellebore  and  does 
not  injure  the  foliage.  "Black  leaf-fO"  is 
more  expensive  to  use  than  the  hellebore. 

Hellebore  is  the  best  remedy  to  use  for 
cheapness,  efficiency  and  lack  of  injury 
to  the  foliage.  To  get  best  results  It 
must  be  fresh  and  free  from  adultera- 
tion. 

Arsenate  of  lead  is  cheaper  but  doea 
not  kill  as  quickly  and  may  injure  the 
foliage. 

CuBCUUO.    See  imder  Plum  Petti. 

Divaricated  BiqirestiB 

Diceroa  divaricata 

A  flatheaded  borer  found  beneath  the 

bark.     May  be  treated  the  same  as  the 

flat  headed  apple  tree  borer,  which  see 

under  Apple  Featt. 

DoRday  Cicada  or  Dogdar  Harvest  Fly 

Cicada  Hnnei 
Deposits  ite  eggs  in  the  twigs  of  cher- 
ry and  other  treee.  The  musical  notes 
or  drumming  of  the  male  cicada  during 
the  middle  of  the  day  la  a  familiar  sound 
during  August  and  September,  InjutT 
by  this  insect  Is  generally  slight  and  It 
Is  scarcely  necessary  to  trim  out  and 
bum  the  twigs  containing  eggs. 

Emperor  Moth 

Callosamia  prometfiea 
Until  late  In  September,  full-grown 
caterpillars  of  the  Promethea  Emperor 
moth  may  be  found  feeding  on  the  leaves 
of  cherry,  especially  of  the  wild  species. 
This  Is  a  large,  bluish  white,  or  bluish 
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green  caterpillar,  about  2^  Inches  long, 
with  4  yellow  or  red  tubercles  or  horns 
on  the  thoracic  segments,  1.  e.,  on  the 
two  posterior  rings  bearing  feet;  there 
Is  also  a  large  horn  of  similar  color  on 
the  back  of  the  12th  segment,  count- 
ing from  the  head.  When  full  fed,  the 
caterpillar  draws  the  opposite  edges  of 
a  good  sized  leaf  together,  thus  making  a 
kind  of  cylinder,  except  that  the  ends 
are  closed,  and  within  this  It  spins  a  very 
tough,  light-colored  cocoon.  The  stem  of 
the  leaf,  enclosing  the  cocoon,  is  attach- 
ed by  a  strong  band  of  silken  threads  to 
the  twig  which  produced  it.  So  strong 
is  this  connecting  band  that  it  cannot 
be  broken  except  by  a  very  strong  pull. 
The  cocoons  may  be  clipped  from  the 
trees  and  burned  after  the  leaves  have 
fallen.  No  other  remedy  than  hand-gath- 
ering is  needed  when  the  worms  are  feed- 
ing. 

H.  A.  GossABo, 
Wooster,   Ohio. 
Ermins  Moth.    See  under  Apple  Pests, 

Fall  Canker  Worm 

Alsophila  pometaria  Harris 
Family  Q^omeiridae 

General  Appearance 

In  all  of  its  stages  this  insect  greatly 
resembles  the  spring  canker  worm  (Pale- 
acrita  vemaia  Peck),  but  differs  in  that 
the  larvae  have  three  pairs  of  legs  on  the 
posterior  half  of  the  body  Instead  of  two 
and  the  bodies  are  more  distinctly  striped. 
The  primary  wings  of  the  males  also  have 
an  extra  light  band  near  the  middle.  The 
eggs  are  shaped  like  small  flower  pots,  be- 
ing smaller  at  the  bottoms  than  at  the 
tops,  with  distinct  darker  circles  at  the 
tope.  They  are  deposited  in  regular 
clusters  of  from  fifty  to  two  hundred, 
standing  side  by  side  in  exposed  places. 

Life  History 

The  life  history  is  practically  the  same 
as  that  of  the  spring  canker  worm,  but 
the  eggs  are  deposited  In  a  compact  mass 
and  glued  to  the  twigs  and  covered  with 
hairs  from  the  female's  body  in  the  late 
fall  or  during  the  milder  portions  of 
winter,  as  late  as  March.  The  young 
hatch  about  the  same  time  as  those  of 
the   spring  forms   and   work   about   the 


same.  The  adults  issue  from  October  to 
December,  or  as  late  as  spring,  and  im- 
mediately crawl  up  the  trunks  to  de- 
posit their  eggs. 

Food  Plants 

The  foliage  of  the  apple,  prune,  cherry, 
apricot  and  other  fruit  trees  are  attack- 
ed. 

Control 

Control  measures  as  adopted  for  the 
spring  canker  worm  may  be  osell  for  this 
(See  under  Apple  Pests.)  Bands  around 
the  tree  trunks  will  not  prove  as  efTect- 
ual,  because  of  heavy  winter  rains,  un- 
less they  are  occasionally  renewed.  These 
barriers  must  be  put  in  place  during 
September  and  October  and  continued  un- 
til spring. 

E.  O.  Bssio 

Fall  Web  Wobm.  See  under  Apple 
Pests, 

Frosted  Scale.  See  under  Apricot 
Pests. 

Fbuit  Babk  Beetle.  See  under  Apple 
Pests, 

IvT  OB  Oleandeb  Scale.  See  Apple 
Pests. 

Leaf  Cbumpler.    See  under  Apple  Pests. 

Peach  Bobee.    See  under  Peach  Pests. 

Peab  Blight  Beetle.  See  Shot  Hole 
Borer,  this  section. 

Peab  Thbips.    See  under  Pear  Pests. 

San  Jose  Scale.  See  under  Apple 
Pests. 

ScuBFT  Scale.    See  under  Apple  Pests. 

Smaller  Shot  Hole  Borer 

Xylehonis  saxeseni  Ratz 
H.  F.  Wilson 
This  little  cylindrical  beetle  is  quite 
similar  to  the  shot  hole  borer  in  appear- 
ance, but  is  only  about  one-half  as  large. 
The  burrows  are  also  quite  disslmiliar  in 
nature,  and  on  comparison  can  readily  be 
distinguished. 

The  above  species  apparently  works 
upon  the  same  trees  and  under  the  same 
conditions  as  the  larger  species,  and  so 
far  as  we  know,  never  enters  perfectly 
healthy  trees.  The  life  history  is  not 
definitely  known  for  the  Northwest,  but 
in  general  is  about  as  follows: 

The  adults  reach  maturity  in  the  spring 
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or  summer,  and  making  tbelr  burrows  In 
Bome  diaeased  tree  deposit  eggs  which 
later  batch  out  Into  small  white  grubs. 
These  are  the  larvae  and  remain  In  that 
stage  through  the  summer  and  winter 
transforming  to  pupae  and  adults  In  the 
spring.  The  burrow,  Instead  of  being  a 
series  ot  short  tunnels.  Is  one  large  cavity 
with  sides  parallel  and  about  the  width 
of  the  full  grown  beetle.  The  sides  ex- 
tend straight  up  and  down  and  the  eggs 
are  Indiscriminately  deposited  In  a  single 
mass.  It  Is  helleved  that  this  Insect  at- 
tacks only  unhealthy  trees. 

Shot  Hole  Borer  or  the  P«u-  BU^ 
Beetle 

Xyleborut  diapar  Fabrtcus 
H.  F.  WiuoK 
There   Is   do   evidence   that  shot  hole 
borers  attack  healthy  trees  In  the  North- 
west under  ordinary  conditions. 

Contrary  to  all  reports  from  Europe 
and  other  parts  of  the  United  States  there 
appears  to  be  hut  one  brood  in  this  sec- 
tion. 

ClasBtflcfttlon 
The  BcolytiOae  or  engraver  beetles,  con- 
stitute a  large  and   Important  group  of 


9'Ik.  1.    Hesrt  Rot  PoDjtus  (HchiiopltuUiim  ai 
IL     Cberrr,    ImuIdk    TbrouKli     Burrows 


beetles,  many  of  which  are  very  destruc- 
tive to  forest  trees.  From  an  economic 
standpoint  the  members  ot  this  family 
may  be  divided  Into  two  general  groups, 
those  attacking  healthy  living  plants  and 
those  attacking  plants  In  a  more  or  less 
sickly  or  dyino  condition.  Observations 
made  In  the  Northwest  by  the  writer  In- 
dicate that  Xi/lebonts  di»par  is  distinct- 
ly a  member  of  the  second  group. 

Hlsbiry 

The  widespread  distribution  of  this  in- 
sect In  Europe  would  Indicate  its  being 
native  to  that  country.  We  can  only 
theorise  on  the  time  and  means  of  im- 
portation into  the  United  States,  but  the 
time  must  have  been  several  years  prior 
to  18IS.  About  this  time  the  insect  was 
attracting  some  attention  in  Europe  and 
has  continued  to  receive  more  or  less  at- 
tention by  different  writers  up  to  the  pres- 
ent date. 

DlBtrlbnUon 

This  insect  is  found  In  nearly  all  parts 
of  Europe  and  England  and  Is  gradually 
spreading  Into  certain  sections  of  Canada 
and  the  United  States. 

Occimiee  !■  the  Northweit 
The  first  reported  injury  in  the  North- 
west which  was  in  Clarke  county,  Wash- 
ington,  came  In  iSOl,  where  a  grower 
thought  that  a  great  many  prune  trees 
were  being  killed  by  the  beetles.  At  the 
same  time  the  beetles  were  working  in 
Oregon  near  the  city  of  Portland.  In 
looking  over  the  many  Inquiries  which 
have  been  received  during  the  past  ten 
years  It  Is  Interesting  to  note  the  gradual 
spread  of  the  insect  up  the  Willamette 
valley  until  now  it  Is  at  Junction  city,  a 
distance  of  125  miles  south  of  Portland. 

At  the  present  time  the  distribution  ex- 
tends through  the  lower  part  of  the  val- 
ley on  both  sides  ot  the  river  as  tar  aa 
the  foot  hills.  The  Infested  territory  la 
Increasing  quite  rapidly  and  the  borers 
will  in  time  undoubtedly  spread  over  the 
entire  western  part  of  Washington  and 
Oregon.  Prom  Portland  to  Salem,  Ore.,  a 
distance  of  63  miles,  they  are  very  abun- 
dant across  the  entire  valley,  and  few  dy- 
ing trees  escape  their  attack. 
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Hatare  sod  Extent  of  Injnrr 

Tbe  real  Injui?  caused  br  these  beetles 
seeme  to  be  almost.  If  not  entirely,  eecoad- 
ar7.  Many  of  our  orchardlsts  upon  find- 
ing alck  and  dytns  trees  with  the  shot 
bole  borer  working  In  them  have  attribut- 
ed the  cause  to  tbe  beetles. 

By  Tlsltlng  many  of  these  places  and 
explaining  to  the  orchardlst  the  true  con- 
ditions, we  have  convinced  them  that  the 
trees  were  suffering  from  some  fungus 
disease  or  Improper  soil  condition. 

The  beetles  may  help  to  kill  the  trees 
and  In  some  cases  might  cause  the  death 
of  trees  which  would  have  recovered  from 
the  disease  had  the  beetles  not  been  pres- 
ent In  the  case  of  young  trees,  ouly  one 
or  two  years  old.  this  could  readily  hap- 
pen, as  the  burrows  estend  almost  en- 
tirely araund  the  trees  and  close  to  the 
Inner  bark.       (For  example  see  Fig.  2.) 


In  the  summer,  after  the  beetles  hxn 
completed  the  burrows,  such  trees  can 
easily  be  broken  o&  at  the  point  of  in- 
Jury. 

Ll(e  History 

The  winter  Is  spent  In  the  adult  stage. 
Both  males  and  femalee  hibernate  In  the 
burrowB  from  July  and  August  until  the 
following  spring.  They  emerge  during 
the  last  of  March  and  first  of  April  and 
migrate  to  sick  and  dying  trees,  where 
the  burrows  of  that  season  are  to  be 
made.  The  entrance  hole  Is  usually  made 
about  a  bud  scar  or  in  some  roughened 
place.  Tbe  beetles  have  no  trouble  in 
picking  out  the  sick  trees. 

The  Adult 

Tbe  adult  bores  directly  through  the 
bark  and  into  the  wood  tissue  for  a  quar- 
ter of  an  Inch  or  mora  and  then  begins 
tbe  construction  of  branch  burrows  ex- 
tending at  right  angles  to  the  main  bur- 
row and  with  the  grain  of  the  wood. 
These  channels  are  all  about  one-twelfth 
Inch  In  diameter  and  from  three-quarters 
to  two  and  a  quarter  Inches  In  length. 
Tbe  Ere 

The  eggs  may  be  found  from  the  second 
week  in  April  until  the  middle  of  June. 
When  first  deposited  they  are  oblong  In 
shape  and  pearly  white  In  color.  They 
measure  1  mm.  in  length  by  0.06  mm.  In 
diameter  and  will  stand  considerable 
rough  handling.  There  seems  to  be  no 
regularity  in  the  egg  deposition,  as  there 
may  be  from  one  to  seven  In  each  cham- 
ber of  the  burrow,  placed  without  discrim- 
ination. 

The  burrows  are  not  all  made  at  once 
but  are  completed  in  sections,  the  female 
spending  her  time  meanwhile  between  de- 
positing eggs  and  resting  near  the  en- 
trance to  the  burrow.  When  the  first 
branch  chamber  is  finished  the  mother 
beetle  deposits  In  It  from  one  to  seven 
eggs,  and  the  fungus  food  of  the  larvae 
having  been  arranged  for,  she  closes  the 
entrance  with  fraes  and  pays  no  more 
attention  to  it  The  entire  burrow  la 
usually  completed  by  tbe  middle  of  May 
and  then  the  mother  beetle  returns  to  the 
entrance  where  she  stands  guard  until 
the  following  winter. 
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In  the  fall,  when  the  beetles  have  ma- 
tured, if  some  of  the  burrows  are  opened, 
both  males  and  females  can  be  found, 
the  females  usually  outnumbering  the 
males  four  or  five  to  one. 

During  the  hibernation  period  the 
adults  apparently  do  not  feed,  as  the 
fungus  upon  which  the  larvae  feed  is  al- 
most entirely  absent  in  burrows  opened  at 
various  times  during  the  winter  and 
there  is  no  evidence  of  wood  burrowing. 


M'    ^'"-    ^ 
,^'.<?-> 


Fig.  3.     The  Shot  Hole  Borer   (XylebotiM  dia- 

gor) .   A,  Larva ;  B,  Papa ;  C,  Adult  Female ; 
^  Adult  Male;  B,  Eggs. 

Host  Plants 

This  insect  will  apparently  work  and 
develop  in  all  kinds  of  deciduous  fruit 
and  forest  trees  and  has  been  reported 
as  working  in  conifers.  The  following 
fruit  trees  are  reported:  apple,  pear, 
quince,  cherry,  prune,  plum,  hawthorn, 
apricot,  white  hawthorn,  grape  and  pome- 
granate. Nearly  all  writers  on  this  sub- 
ject agree  that  the  beetles  favor  dying 
trees  to  healthy  ones  and  several  of  them 
state  that  freshly  cut  logs  and  stumps  are 
excellent  breeding  places.  In  the  North- 
west we  have  found  them  working  in 
cherry,  prune,  apple,  pear  and  chestnut. 
Cherry  and  prune  are  attacked  more  be- 
cause those  two  trees  appear  to  be  more 
subject  to  diseased  conditions  than  any 
of  the  others.  Many  cherry  trees,  espec- 
ially young  ones,  die  each  year  from  the 
disease  known  as  cherry  gummosis. 
Prune  trees  are  found  growing  in  all  man- 
ner of  places  and  a  great  many  in  unsuit- 
able surroundings.  Naturally  many  of 
them  succumb,  and  in  addition  there 
seems  to  be  a  disease  similar  to  that  of 
the  cherry  which  destroys  a  great  many. 
Both  of  these  fruits  develop  what  is  com- 


monly known  as  sour  sap,  a  condition 
known  to  be  favorable  for  the  develop- 
ment of  the  fungus  food  upon  which  the 
larvae  feed. 

An  occasional  apple  orchard  is  found 
infested,  and  I  have  observed  a  few  pear 
trees  showing  attacks  of  this  insect 

The  Food  of  Xyleboms  Bispar 

The  fungus  upon  which  the  larvae 
feed  is  evidently  carried  to  the  burrows 
by  the  females,  since  it  appears  in  each 
burrow  almost  as  soon  as  started. 

The  earlier  entomologists  seem  to  have 
been  in  doubt  as  to  the  nature  of  the 
food  found  in  the  brood  chambers.  Hub- 
bard, 1897,  gives  a  discussion  on  this 
fungus.    He  writes  as  follows: 

"The  ambrosia  does  not  make  its  ap- 
pearance by  accident  or  at  random  in  the 
galleries  of  the  beetles.  Its  origin  is  en- 
tirely under  the  control  of  the  insect  It 
is  started  by  the  mother  beetle  upon  a 
carefully  packed  bed  or  layer  of  chips, 
sometimes  near  the  entrance,  in  the  bark, 
but  generally  at  the  end  of  a  branch  gal- 
lery in  the  wood.  In  some  species  the 
ambrosia  is  grown  only  in  certain  brood 
chambers  of  peculiar  construction.  In 
others  it  is  propagated  in  beds,  near  the 
cradles  of  the  larvae.  The  excrement  of 
the  larvae  is  used  in  some  and  probably 
in  all  the  species  to  form  new  beds  or 
layers  for  the  propagation  of  the  fungus. 

"There  must  be  present  a  certain 
amount  of  moisture  or  sap,  and  the  sap 
in  most  species  must  be  in  a  condition  of 
fermentation." 

As  the  fungus  develops  the  growth 
forms  into  little  globules  containing  the 
spores. 

"The  young  larvae  nip  off  these  tender 
tips  as  calves  crop  the  heads  of  clover, 
but  the  older  larvae  and  the  adult  beetles 
eat  the  whole  structure  down  to  the  base, 
from  which  it  soon  springs  up  afresh,  ap- 
pearing in  little  white  tessellations  upon 
the  walls." 

Natural  Enemies 

Eichhoff,  1881,  reports  Calydium  flli- 
forme,  Oxylaunus  ccteaus  and  Hypophlosu9 
hicolor  as  found  in  the  chambers  of  Xyle- 
horus  dispar  and  probably  feeding  upon 
the  brood  and  eggs  of  the  latter. 
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Schwarz,  1891,  reports  finding  Bactrv 
dium  cavicolle  in  breeding  cages  of  Xyle- 
horua  dispar,  and  supposes  that  they  are 
predacious  on  the  larvae  and  eggs  of  this 
insect.  We  have  as  yet  found  no  natural 
enemies  of  this  insect  in  Oregon,  probably 
owing  to  its  recent  importation. 


(See  also  Lesser  Shot  Hole  Borer,  this  sec- 
tion.— Ed.) 

Bibliography  of  More  Beeent  Literature 
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chus  dispar.  (Allgem  Forst  u.  Jagd. 
Zeit  Neu,  Folg.  13.  Jahrg.  S.  73-74. 
Frankfort  a.  m.,  1872.) 

1873 — Schiodte,  J.  C.  Fortegnelse  overde 
i  Danmark  levende  curculiones  Na- 
turhistorisk  Tidsskrift  ved  J.  C. 
Schiodte  5  Raekke.  8  Bind  s.  47-110. 
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1879 — ^Eichhofr,  W.  Rates,  Descriptio,  Em- 
endatio  eorum  Tomicinorum,  p.  320. 

1895 — ^Judeich,  Dr.  J.  F.  und  Nltsche,  Dr. 
H.  "Lehrbuch  der  Mitteleuropals- 
chen  Forstinsektenkunde,"  Vol.  I, 
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eous results  of  the  work  of  the  Di- 
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Entomology] ) . 

1898 — Omerod,  E.  A.  "A  Handbook  of  In- 
sects Injurious  to  Orchard  and  Bush 
Fruits,"  p.  185. 

1899— Harvey,  F.  L.  and  Munson,  W.  M. 
Apple  Insects  of  Maine.  (Bui.  56, 
Maine  Agri.  Exp.  Sta.,  p.  112.) 

1899 — ^Lugger,  Otto.  Beetles  Injurious  to 
Fruit-Producing  Plants.  (Bui.  66, 
Division  of  Entomology,  Minn.  Agri. 
Exp.  Sta.,  pp.  310-312.) 

1902 — Cordley,  A.  B.  14th  Ann.  Rept  Ore- 
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1902 — Fletcher,  James.  Report  of  the  En- 
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(Ann.  Rept.  Canada  Experimental 
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1905 — Fletcher,  James.  Report  of  the  En- 
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(Ann.  Rept  Canada  Experimental 
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1909.) 
1910 — Beauverie,  J.   Les  Bols  Industriels, 
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Spsing  Cankeb  Wobm.  See  under  Apple 
Pests, 

Tent  Catebpillab.  See  under  Apple 
Pests. 

Tussock  Moth.    See  under  Apple  Pests, 

Walnut  Scale.  See  under  Walnut 
Pests. 

White  Peach  Scale.  See  under  Pecu^h 
Pests. 

Chinese  Apple.    See  Apple,  Botany  of. 

Choke  Bebbt.     See  Apple,  Botany  of. 

Chestnut  Culture 

Commercial  chestnut  culture  is  begin- 
ning to  take  a  place  among  the  perma- 
nent horticultural  industries  of  the  United 
States.  The  enormous  annual  crops  of 
small,  sweet  chestnuts,  and  the  lack  of 
appreciation  of  the  value  of  the  chestnut 
in  the  dietary  of  Americans  have  held 
back  the  systematic  Improvement  of  the 
American  type  into  large,  desirable  kinds, 
and  discouraged,  for  many  years,  the  in- 
troduction of  improved  varieties  from 
Europe  or  Asia.  A  few  European  seed- 
lings have  been  growing  for  nearly  a  cen- 
tury within  fifty  miles  of  Wilmington, 
Delaware,  and  Philadelphia,  Pennsyl- 
vania, where  the  history  of  the  European 
chestnut  in  America  largely  centers.  In 
all  this  time,  but  few  orchards  or  groves 
have  been  developed,  and  only  within  a 
few  years  have  any  of  the  seedlings  been 
selected  for  commercial  propagation. 
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History  of  the  European  Chestnnt 

The  European  chestnut,  which  is  popu- 
larly called  the  'Spanish  Chestnut,"  was 
introduced  into  the  United  States,  not  for 
economic  purposes,  but  by  individuals 
who  wished  to  determine  its  adaptability 
to  their  private  estates.  Nearly  all  of  the 
varieties  now  in  propagation  are  descend- 
ants from  the  French  "Marrons,"  and 
the  appellation  "Spanish"  is  an  anomaly. 
New  varieties  are  not  being  extensively 
introduced  from  Europe  at  present,  but 
many  persons  have  planted  the  nuts  of 
the  best  naturalized  kinds,  like  the  Para- 
gon, hoping  to  discover  among  the  vari- 
able progeny,  seedlings  that  are  super- 
ior to  their  parents. 

The  earliest  history  of  the  European 
chestnut,  in  America,  is  hidden  in  ob- 
scure book  notices,  or  in  the  note  books 
of  those  who  were  interested  in  early 
American  agriculture. 

The  introductions  that  mark  the  be- 
ginning of  the  general  dissemination 
around  Wilmington  and  Philadelphia 
were  those  of  Eleuthere  Irenee  du  Pont 
de  Nemours,  who,  with  his  family,  emi- 
grated from  France  to  America  in  1799, 
and  after  a  residence  at  Bergen  Point,  N. 
J.,  where  he  took  much  pleasure  in  prop- 
agating a  number  of  European  seeds  and 
plants  received  from  France.  It  can  be 
inferred  from  Mr.  du  Pout's  Journals  and 
correspondence,  that  he  planted  a  num- 
ber of  French  chestnuts  in  his  garden  at 
Eleutherean  Mills,  Christiana  Hundred, 
near  Wilmington,  Delaware,  in  the  spring 
of  1803,  and  it  is  certain  that  a  consid- 
erable number  of  trees  became  estab- 
lished and  flourished  there,  some  of  which 
are  still  in  existence. 

To  many  of  his  friends  he  sent  nuts  or 
scions  from  his  famous  French  Marrons, 
and  from  these  chestnuts  a  multitude  of 
seedlings  sprang  up  and  are  still  stand- 
ing along  the  fence  rows  or  in  the  gar- 
dens. 

A  few  of  these  surviving  seedlings,  by 
attracting  the  attention  of  enterprising 
nurserymen,  have  thereby  entered  the 
variety  ranks,  but  there  are  numbers  that 
have  long  lain  in  obscurity,  which,  if 
introduced,   might  Justly   claim   varietal 


distinction.  The  history  of  the  named 
varieties  is  much  confused,  for  it  is  based, 
in  many  cases,  on  the  uncertain  memory 
of  those  who  have  been  longest  acquaint- 
ed  with  the  trees. 

History  of  the  Japanese  Chestnot 

The  development  of  the  Japanese  chest- 
nut in  America  is  the  outcome  of  the  sys- 
tematic efforts  of  a  number  of  nursery- 
men to  Introduce  varieties  from  Japan,  or 
to  produce  valuable  seedlings  from  those 
already  naturalized. 

In  1876,  the  S.  B.  Parsons  Co.,  Flush- 
ing, N.  Y.,  imported  a  few  trees  from 
Japan  through  the  late  Thomas  Hogg. 
(Fuller).  The  trees,  Mr.  S.  B.  Parsons 
writes,  were  cultivated  with  no  special 
care,  but  the  large  nuts  soon  attracted  at- 
tention. The  Parsons'  Japan  was  well 
known  a  few  years  ago,  but  at  present 
no  important  varieties  are  cultivated 
from  this  importation. 

In  1882,  the  late  William  Parry,  Parry, 
N.  J.,  imported  one  thousand  grafted 
trees  from  Japan,  and  from  them  a 
single  tree,  the  Parry,  was  finally  select- 
ed, and  has  since  become  the  progenitor 
of  more  valuable  kinds  than  any  other 
Japanese  chestnut.  The  Parry  Bros., 
who  succeeded  William  Parry,  have  se- 
lected a  large  number  of  seedlings  of  the 
Parry  for  conunercial  propagation. 

Luther  Burbank,  Santa  Rosa,  Cali- 
fornia, planted  a  box  of  the  largest  Jap- 
anese chestnuts  sent  him  from  his  col- 
lector in  Japan  in  1886,  and  from  over 
ten  thousand  bearing  seedlings,  after 
years  of  critical  study  and  elimination, 
recently  selected  three  as  worthy  of  per- 
petuation— the  Hale,  the  Coe,  and  the 
McFarland,  now  owned  and  propagated 
by  J.  H.  Hale,  South  Olastonbury,  Conn. 

The  Lovett  Company,  Little  Silver,  N. 
J.,  were  active,  at  about  the  same  time, 
in  introducing  the  type  through  import- 
ed trees  and  nuts,  and  from  the  trees 
sent  out  by  them,  several  meritorious 
kinds  have  been  named  by  J.  W.  Kerr, 
Denton,  Maryland,  and  J.  W.  Killen,  Fel- 
ton,  Delaware. 

A  number  of  other  firms  have  been  in- 
troducing and  distributing  the  nuts,  but 
nearly  all  of  the  named  varieties  can  be 
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traced  to  the  introductioius  of  the  firms 
mentioned. 

The  varieties  of  Japanese  chestnuts 
have  been  considerably  confused  through 
the  unfortunate  practice  of  some  who 
have  sent  out  seedling  under  such 
names  as  "Japan  Mammoth/'  "Japan 
Giant/'  and  "Japan  Sweet/'  These 
names,  as  generally  used,  have  no 
varietal  significance,  for  chestnut  seed- 
lings vary  as  widely  as  apple  seedlings. 

Geographical  Adaptability 

We  can  give  no  definite  data  that  will 
establish  the  geographical  limits  of  the 
cultivated  chestnuts.  Experimental  ef- 
fort is  needed  to  establish  their  range  of 
adaptability.  It  is  not  improbable  that 
their  distribution  will  follow  the  areas 
of  the  American  chestnut,  falling  short 
of  its  extension  in  certain  localities,  and 
extending  beyond  it  in  others.  As  a 
guide  to  the  possible  geographical  adapt- 
ability, the  range  of  the  American  chest- 
nut, adapted  from  Sudworth's  "Check 
List  of  the  Forest  Trees  of  the  United 
States,"  is  given. 

"From  Southern  Maine  to  Northwest- 
ern Vermont  (Winooski  river),  South- 
ern Ontario,  and  southern  shores  of 
Lake  Ontario  to  Southeastern  Michigan; 
southward  to  Delaware  and  Southeastern 
Indiana,  and  on  the  Allegheny  mountains 
to  Central  Kentucky  and  Tennessee,  Cen- 
tral Alabama,  and  Mississippi." 

(Hardy  Tarieties  of  cheatnats  will  do  well 
along  the  Pacific  coast  aa  far  northward  as 
Washlnsrton,  accordinir  to  Mr.  A.  A.  Quamberir. 
nut  specialist,  of  Clarke  county,  Washington. 
The  Japanese  and  French  chestnuts  shown  In 
this  article  were  grown  by-  Mr.  Quamberg. 
FlKS.  2  and  3. — Editor.) 

Uses  of  the  Chestnut 

Before  chestnut  culture  can  become  a 
prominent  industry,  there  will  need  to  be 
a  larger  appreciation  of  the  uses  to 
which  the  chestnut  can  be  put.  Popu- 
lar sentiment  will  also  need  revising,  so 
that  the  chestnut  harvest  will  not  be 
looked  upon  as  public  property,  purpose- 
ly grown  for  the  benefit  of  the  communi- 
ty at  large.  The  chestnut  Industry,  as 
a  means  of  enlarging  the  food  supply 
of  the  United  States,  is  a  horticultural 
phase  that  is  worthy  of  serious  considera- 
tion.    In   many  European  countries   the 


chestnut  is  looked  upon  as  a  staple  ar- 
ticle of  diet. 

In  France 

Grifiin  says,  that  in  France,  "from  the 
Bay  of  Biscay  to  Switzerland,  there  are 
large  plantations,  and  almost  forests,  of 
chestnut  trees."  The  nuts  "are  broad, 
large,  and  resemble  the  American  horse- 
chestnut  or  buckeye  (E  senilis  hippo- 
ciutanum),  and  are  extensively  eaten  by 
human  beings  and  animals."  *  *  *  "The 
poor  people  during  the  fall  and  winter, 
often  make  two  meals  daily  from  chest- 
nuts. The  ordinary  way  of  cooking  them 
is  to  remove  the  outside  shell,  blanch 
them,  then  a  wet  cloth  is  placed  in  an 
earthen  pot,  which  is  almost  filled  with 
raw  chestnuts;  they  are  covered  with  a 
second  wet  cloth  and  put  on  the  fire  to 
steam;  they  are  eaten  with  salt  or  milk. 
Hot  steamed  chestnuts  are  carried  around 
the  city  streets  in  baskets  or  pails;  the 
majority  of  the  working  people,  who 
usually  have  no  fire  in  the  morning,  eat 
them  for  their  first  breakfast,  with  or 
without  milk."  ♦  ♦  ♦  "These  nuts  are 
often  used  as  a  vegetable,  and  are  ex- 
ceedingly popular,  being  found  on  the 
table  of  the  well-to-do  and  wealthy.  They 
are  served  not  only  boiled,  but  roasted, 
steamed,  pureed,  and  as  dressings  for 
poultry  and  meats." 

"Chestnuts  are  made  into  bread  by  the 
mountain  peasantry.  After  the  nuts  have 
been  blanched,  they  are  dried  and  ground. 
From  this  fiour,  a  sweet,  heavy,  flat  cake 
is  made.  It  resembles  the  oaten  cakes 
so  popular  among  the  peasants." 

In  Italy 

In  Italy,  Bruhl  says  that  the  chestnut 
forms  a  considerable  part  of  the  diet  of 
the  people  during  the  fall  and  winter, 
where  they  are  generally  eaten  roasted. 
"They  are  also  much  eaten  in  a  cooked 
state;  often  prepared  like  a  stew,  with 
gravy."  He  says,  also,  "the  chestnuts 
are  dried  until  they  are  as  hard  as  dried 
peas,  then  shelled,  after  horses  have 
been  driven  over  them  to  crack  the 
shells."  The  dried  nuts  can  be  shipped 
anywhere  "and  are  said  to  be  as  good 
for  cooking  purposes  as  the  fresh  ones. 
These  are  also  sold  on  the  streets  and 
eaten  like  peanuts." 
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In  EorM 

In  Korea,  Allen  bbjb,  "By  far  the  most 
common  food  nut  Is  the  cheatnut,  whlcb 
almost  takes  the  place  with  the  Korean 
which  the  potato  occuplea  with  ub.  The 
chestnut  IB  used  raw,  boiled,  roasted, 
cooked  with  meat,  made  Into  confections, 
powdered  and  mixed  with  candy,  and 
dried  whole,  in  which  latter  condition  it 
hecomes  quite  sweet,  but  Is  apt  to  be  af- 
fected  by  worms." 

In  Japan 

According  to  Rein  great  quantities  of 
chestnuts  are  raised  In  Japan,  but  there 
they  are  used  less  for  human  food  than 
they  are  elsewhere.  They  are  fed  large- 
ly to  Bwlne.  The  latter  practice  may  ac- 
count for  the  poorer  quality  of  the  Jap- 
anese chestnut;  quantity,  rather  than 
quality,  being  the  desideratum  among  the 
Japanese.  Sargent,  on  the  other  hand,  in 
referring  to  the  human  use  of  the  chest- 
nut in  Japan,  disagrees  with  Rein,  and 
says,    "I   have   never  seen   chestnuts  of- 


fered in  such  quantities  in  any  American 
or  European  city  as  in  those  of  Tokyo, 
and  other  Japanese  towns." 

The  composition  of  the  European  chest- 
nuts has  been  shown  by  Frear  to  be 
similar  to  that  of  wheat.  By  the  same 
writer  and  by  others  it  Is  stated  that 
the  chestnut  is  easily  digested  after  the 
starch  grains  have  .been  burst  open  and 
made  less  resistant  to  the  attacks  of  the 
digestive  fluids,  by  cooking. 

Botanical  Considerations 

The  botanical  rank  of  the  chestnut 
groups  Is  much  perplexed.  Botanists 
are  unanimous  In  according  the  Euro- 
pean chestnut  specific  rank,  but  the 
Japanese  and  the  American  types  are 
considered  both  ae  varieties  and  as 
species  by  various  authors.  Personal- 
ly, I  prefer  to  consider  the  three  groups 
as  distinct  species,  for  as  they  are  grow- 
ing In  America,  each  has  broadly  dif- 
ferentiated characters  on  which  to  base 
specific  rank. 


t  BlKht.     Note  
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European  Groop 

The  European  chestnut  la  a  large,  close- 
headed,  but  broadly  spread  log  tree,  with 
thick  branches  and  large  buds;  oblong- 
lanceolate  and  generally  abruptly-iiolnt- 
ed,  thick,  leathery  leaves,  bearing  small, 
sometimes  Incurved  teetb,  and  generally 
pubescent  beoeatli  when  young,  and 
smooth  and  green  on  both  sides  when 
mature.  The  burs  are  enormously  large, 
with  a  thick,  felt-like,  hairy  lining;  the 
nuts  are  thickly  pubescent  at  the  tip, 
and  sometimes  over  considerable  of  the 
aides;  variable  In  quality  from  bitter  to 
aweet;  with  a  long  point  The  trees  re- 
tala  the  foliage  late  in  the  fall,  and  it 
la  suaceptlble  to  the  attacks  of  leaf 
fungi.     (See  Fig.  1.) 


Fig.  2.     Alpba  Japanese.     Cheatont  Grown  In 
Clarke  coantr,   WaablDEton. 

— Moated   Photo. 

American  Group 

The  American  chestnut  differs  In  a 
larger,  freer,  more  upright  form;  more 
alender  branches;  larger,  thinner,  more 
pointed  leaves,  with  larger,  more  spread- 
ing teetb.  In  a  greater  pubescence  when 
young;  smaller  burs,  and  sweeter,  small- 
er, more  pubescent  nuts.  The  foliage  Is 
alao  suaceptlble  to  leaf  fungi,  and  Is  shed 
earlier  In  the  fall.  (See  Fig.  1,  2.) 
Japanese  droap 

The  Japanese  chestnut  Is  a  seml-dwart, 
close-headed  tree,  with  very  slender, 
Elow-growing  wood,  bearing  small  buds 
cloee    together;    and    apparently,    though 


not  actually,  opposite,  on  the  smaller 
growth.  The  leaves  are  smaller  than  the 
American  or  European,  quite  like  the 
peach-leaf  In  appearance,  long,  narrow, 
generally  pointed,  with  narrow,  truncate 
or  cordate  base,  white  tomentose  beneath 
and  pale  or  bright  green  above,  teeth, 
small  and  sharply  awn -pointed.  The 
burs  are  comparatively  small,  with  a 
thia,  often  parchment-like,  hairy  lining. 
The  nuts  large,  comparatively  free  from 
pubescence,  earlier  to  ripen,  and  poorer 
tn  quality,  though  ex(»llent  when  cook- 
ed. The  foliage  of  the  Japanese  is  ap- 
parently free  from  the  attacks  of  the 
common  leaf  fungi.  The  tree  Is  a  beau- 
tiful specimen  for  ornamental  purposes. 
(See  Fig.  1.) 

The  BIoBsoms 

The  chestnut  is  monecious,  that  is,  the 
male  and  female  flowers  are  aeparate  on 
the  same  tree.  Toung,  vigorous-growing 
trees  frequently  produce  male  flowers 
only,  and  after  their  excessive  vegetative 
vigor  ceases  and  the  trees  become  older, 
the  female  flowere  develop.  The  stami- 
nate  flowers  are  home  in  long,  slender 
catkins,  and  are  much  more  numerous 
than  the  pistillate  flowera.  The  pistillate 
flowers  are  clUBtered  at  the  base  of  a  long 
catkin,  on  the  distal  end  of  which  the 
Btamlnate  flowers  open  later  in  the  sea- 
son, the  catkin  aborting  down  to  the  lit- 
tle female  blossoms. 

The  pistillate  flowere  are  probably  fer- 
tilized by  both  seta  of  atamlnate  blos- 
soms, the  early  ones  fertilizing  the  early 
opening  bltrasoms,  and  tbe  later  ones  fu^ 
nlshtng  the  pollen  for  those  that  are  re- 
tarded. Thomas  Meehan  telle  me  that 
he  thinks  the  pollen  from  the  late  atam- 
lnate blosaoma  performs  the  function  of 
fertilization,  and  that  the  great  show  of 
Btamlnate  catkins  Is  a  waste  of  energy. 
In  the  American  chestnut  In  both  Euro- 
pean and  Japanese  varieties,  I  have 
noticed  that  most  of  the  platlls  are  re- 
ceptive while  the  early  stamlnate  flowers 
are  In  bloom. 
Sn^restlTe  Hints  on  Chestnut  Cnltnre 
Tke  ProdncUon  of  Tarieties 

Seedlingt.  The  large  varieties  of  cul- 
tivated,    foreign     chestnuts     have    been 
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evolved  from  tlie  wild  types  through  cen- 
turies of  selecting  slightly  better  seed- 
lings in  each  successive  generation. 
Chestnut  seedlings  exhibit  variations 
from  the  smallest  American  nuts  to  the 
largest  Japanese,  from  enormous  pro- 
ductiveness to  approximate  sterility, 
from  an  acorn-like  flavor  to  a  sweet,  de- 
sirable quality,  from  ripening  in  August 
to  maturity  in  October.  Some  of  the 
seedlings  hold  their  dead  leaves  all  win- 
ter, others  have  nuts  enclosed  in  a  bur 
from  which  it  is  difiicult  to  extract  them. 
Certain  varieties,  like  the  Parry,  are  ex- 
tremely prepotent,  and  their  progeny  ex- 
hibit striking  similarities.  From  the  de- 
sirable variations  new  kinds  can  be  pro- 
duced. * 

Crosses 
New  kinds  may  be  produced  by  cross- 
ing the  varieties  within  the  species,  or 
the  Japanese,  European,  and  American 
varieties  may  be  intercrossed.  Mr.  Luth- 
er Burbank  informs  me  that  he  has  a 
few  hundred  hybrid  chestnuts  just  be- 
ginning to  bear — crosses  of  Japanese, 
European,  Chinese,  chinquapin,  and  oth- 
ers, among  which  are  a  number  of  ex- 
tremely valuable  varieties.  Mr.  Burbank 
thinks  that  all  the  chestnuts  intercross 
as  readily  as  the  various  varieties  of  ap- 
ples. 

Bud  Tarieties 

New  varieties  may  possibly  be  develop- 
ed from  bud  variations,  as  tree  under  ap- 
parently similar  conditions,  show  the 
widest  differences  in  bearing  tendencies. 
The  variations  might  be  perpetuated  in 
newly  grafted  trees,  though  it  is  quite 
possible  that  the  violent  difTerences  with- 
in the  cultivated  varieties  are  due  to  the 
reciprocal  action  of  stock  and  scion,  when 
the  union  is  imperfect.  At  any  rate,  in 
the  perpetuation  of  a  variety,  too  much 
care  cannot  be  used  in  selecting  scions 
for  propagation  only  from  trees  with  de- 
sirable bearing  tendencies. 

Propagation 

Grafting.  Chestnuts  are  propagated 
usually  by  grafting,  though  budding,  with 
buds  that  have  been  held  dormant,  is 
frequently  practiced  in  the  spring  in  the 
South.    The  scions  are  inserted  upon  the 


stocks  by  different  propagators  in  four 
positions,  i.  e.,  in  the  root,  in  the  crown, 
in  the  body  or  stem,  and  in  the  top  or 
branches  of  the  tree.  Two  methods  of 
grafting  are  generally  employed,  the 
cleft  graft  for  stocks  of  large  size,  and 
the  whip-graft  for  smaller  stocks.  A 
third  system,  the  bark  graft,  is  occasion- 
ally used  for  very  large  stocks.  The 
grafting  technique  must  be  performed 
most  skillfully  to  insure  a  successful  out- 
come. The  scions  should  be  cut  with 
precission,  and  the  young,  fine  wood,  espe- 
cially in  the  Japanese  varieties,  should 
be  discarded.  Immediately  after  insert- 
ing the  scions,  the  stubs  must  be  careful- 
ly covered  with  wax,  or  with  waxed  cloth, 
the  latter  method  being  preferable  for 
young  trees,  as  the  stubs  often  do  not 
close  tightly.  If  the  stub  can  be  cut 
two  or  three  inches  above  a  fork,  the 
openings  close  more  firmly. 

Britton,  of  the  Connecticut  station,  in 
1898,  found  from  grafting  over  two  hun- 
dred scions  of  the  Japanese  and  Euro- 
pean varieties  on  American  stocks,  that 
more  scions  live  when  inserted  after  the 
leaves  had  begun  to  expand. 

He  says  that  the  early  grafts  that  sur- 
vived made  a  much  larger  growth  than 
the  later  ones.  He  states  also  that  the 
scions  take  more  readily  in  young  shoots. 

Stocks  for  Graftiiig  In  the  Nursery 

The  cultivated  varieties  of  the  Euro- 
pean chestnut  are  generally  propagated, 
either  upon  their  own  American-grown 
seedlings,  or  upon  native,  American  seed- 
lings. Japanese  varieties  are  often  prop- 
agated upon  seedlings  grown  from  im- 
ported Japanese  seed.  Occasionally,  seed- 
ling trees  of  the  European  chestnut  are 
imported,  but  they  are  worthless  for  prop- 
agating purposes  as  the  bodies  become  af- 
flicted with  sun  scald. 

Each  species  seems  to  work  best  upon 
stocks  of  the  same  type,  but  there  is  a 
close  afiinity  between  the  Japanese  and 
the  American  stocks,  and  between  some 
varieties  of  the  Europeans  and  the  Ameri- 
can seedlings. 

The  European  varieties  are  propagated 
largely  upon  American  stocks,  and  suc- 
cessfully  with   many   varieties,    but  nur- 
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serymen  are  coming  to  use  seedlings  of 
the  European  varieties  in  preference. 
The  European  scions  sometimes  out- 
grow the  American  stubs,  making  an  en- 
larged, or  a  poorly  united  union,  the 
scion  frequently  blowing  out  during  the 
first  season  of  growth. 

The  Chestniit  Orchard 

The  chestnut  orchard  should  be  locatr 
ed  on  a  well  drained,  porous  soil,  with  a 
deep,  porous  subsoil,  through  which  the 
roots  can  descend  and  supply  the  tree 
with  moisture  in  drying  weather.  It  is 
more  important  to  haye  thoroughly  drain- 
ed soil  than  soil  of  a  particular  character, 
and  the  trees  will  then  flourish  on  light 
sands  or  heavy  clays.  Limestone  lands 
are  generally  uncongenial  to  the  chest- 
nut, due  probably  to  the  close  proximity 
of  the  underlying  rocks  to  the  surface, 
for  in  limestone  soils  with  well-drained, 
deep,  porous  subsoils,  the  chestnut  thrives 
heartily. 

The  European  chestnut  should  be  set 
not  less  than  forty  feet,  and  the  Jap- 
anese not  less  than  thirty  feet  apart 
each  way.  The  trees  can  be  planted 
much  closer  at  first  and  cut  out  to  those 
permanent  distances  ten  or  fifteen  years 
later  after  several  profitable  crops  have 
been  removed.  The  care  of  the  young 
orchard  should  be  the  same  as  that  given 
a  young  apple  plantation. 

Subsequent  Care  of  the  Trees 

Grafted  chestnut  trees  are  precocious. 
The  grafts  of  the  Japanese  sorts  on 
sprout  land  frequently  set  fruit  the  same 
year  of  insertion,  and  their  early  bear- 
ing tendencies  often  prevent  a  satisfac- 
tory development  of  the  tree.  Two-year- 
old  grafts  are  commonly  loaded  with  burs 
in  both  Japanese  and  European  kinds, 
though  the  Japanese  varieties  as  a  class 
bear  earlier,  both  when  grafted  and  from 
seed.  It  would  probably  be  a  profitable 
undertaking  to  keep  the  burs  picked  from 
the  young  trees  for  three  or  four  years, 
in  order  that  they  might  become  strong 
and  thoroughly  established  before  the 
strain  of  reproduction  is  upon  them.  The 
young  trees  should  also  be  pruned  to  an 
open  spreading  form,  with  three  to  five 


main  branches  on  which  the  top  will 
eventually  form,  after  which  the  trees 
themselves  will  need  little  care  other  than 
good  culture.  If  the  trees  are  allowed  to 
over-bear,  the  nuts  run  down  in  size. 

Do  Yarleties  Need  Cross  FertiUsing 

The  question  cannot  be  answered  satis- 
factorily with  our  present  knowledge. 
Nearly  all  of  the  European  varieties 
abort  a  large  proportion  of  their  burs 
when  the  latter  are  partly  gfown,  the 
Paragon  and  Comfort  being  freer  from  it 
than  any  of  the  other  kinds.  I  have 
seen  instances  of  European  trees  that  are 
non-productive  at  ten  years  old  when 
standing  alone,  but  whether  they  would 
be  more  productive  in  proximity  to  other 
varieties  is  an  open  question.  The  Jap- 
anese varieties  do  not  abort  their  burs, 
and  seem  to  be  completely  self-fertile.  In 
the  absence  of  definite  information,  we 
would  advise  mixed  planting  as  a  safe- 
guard. 

Prices  of  ICnts 

During  the  years  1S96  to  1898  prices 
of  various  varieties  of  chestnuts  sold  all 
the  way  from  $4.00  to  $14.00  per  bushel. 

The  earliest  and  the  biggest  chestnut 
commands  the  highest  price.  Earliness 
is  the  more  important  factor.  Quality, 
at  present,  is  not  considered  by  the  pur- 
chaser, the  crop  selling  largely  from  the 
street  stands  to  boys  and  girls.  The 
nuts  should  be  carefully  graded  into  two 
or  three  sizes  before  shipping  and  the 
wormy  ones  destroyed,  as  the  price  of  a 
mixed  lot  is  regulated  by  the  smallest 
nuts.  The  chestnuts  are  shipped  in  bags, 
or  in  crates  holding  a  number  of  small 
baskets.  The  burs  and  nuts  are  gathered 
every  few  days,  and  the  burs  that  do  not 
cast  their  nuts  are  torn  open  by  an  oper- 
ator wearing  leather  mittens. 

European  or  Ji^anese  Yarleties 

One  of  the  first  considerations  to  con- 
front the  prospective  commercial  chest- 
nut grower  is,  "Shall  the  European  or 
the  Japanese  varieties  be  planted,  or 
both?"  The  question  is  a  difficult  one 
to  discuss  without  awakening  enmity, 
for  both  species  have  equally  earnest  ad- 
vocates.    The  writfer,   however,   will   at- 
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tempt  to  placa  their  merits  side  bj  side 
as  Impartlallr  as  possible,  basing  tbe 
estimate  not  on  a  limited  obaeiratloQ  of 
a  few  trees,  but  on  an  acquaintance  with 
both  species  growing  together  on  a  large 
commercial  scale. 

Japanese  Oronp 
AdTantagea 

1.  Early  maturity  of  tree. 

2.  Ease  of  caring  for  trees. 

3.  Early  ripening  of  nuts. 

4.  Large  slie  of  nuts. 

6.     BnormouB  productlTeness. 

6.  Small  size  of  bur. 

7.  Freedom  from  leaf  blight 

8.  Freer  from  worms  than  Europeans. 

9.  Tbe    money    makers    In    the    large 
groves. 

10.  Affinity  for  American  stocbs. 

11.  Omamenta]  value. 

DlBadTSntageB 

1.  Overbearing,   If   not  thinned. 

2.  Poorer  quality  of  many. 

5.  Delicate  growth  of  some. 

Enropean  6ronp 

Alvantagea 

1.  Great  productiveness  of  some. 

2.  Timber  value  of  tree. 

3.  Finer  quality. 

4.  Beautiful    appearance    of    nuts    of 

G.    ProIlDc  bearing  of  a  few. 


Disadvaiitagefl 

1.  LAte  maturity  of  many. 

2.  Late  ripening  of  nnts. 

3.  Sby  bearing  of  many  when  youns* 

4.  Largeness  of  bur,  which  may  be- 
come waterw>aked  and  break  the  trees. 

e.    Great  susceptibility  to  leaf  blight. 

6.  Greater  susceptlblltiy  to  weevil. 

7.  Do  not  compare  with  Japanese  in 
the  commercial  groves  as  money  makerB. 

it  can  be  stated  as  a  general  principle, 
that  the  Japanese  flora  Is  better  fitted  to 
the  climatic  conditions  of  the  Eastern 
United  States  than  the  flora  of  Western 
Europe,  tbe  latter  succeeding  best  on 
the  Paciflc  coast.  Hence  It  la  thought 
that  if  the  Japanese  species  Is  used  as 
a  basis  for  further  Improvement,  hap- 
pier rcBultB  wilt  eventually  follow  its 
amelioration  in  the  Eastern  United 
States.  The  Japanese  or  European  var- 
ieties, as  they  exist,  should  be  looked 
upon  only  as  Btepplng-stones  to  better 
kinds.  By  the  continued  Judicious  selec- 
tion of  seedltngB  from  varieties  of  the 
beat  flavor,  the  quality  of  the  Japanese 
cbeatnut  can  be  greatly  Improved  In  a 
few  generations.  Some  of  the  flner 
quality  of  the  chinquapin  or  of  the  na- 
tive cheetnut  might  be  Infused  Into  the 
Japanese  with  happy  riesults,  and  a  more 
vigorous  tree  would  follow  the  Incorpora* 
tlon  of  a  little  European  blood.  One 
type  should  supplement  the  other  where- 
ever  tbe  adaptability  of  both  fs  proven. 


CHESTNUT  CULTURE— CHESTNUT  DISEASES 


EsUmale  ot  TarietieB 
The  varieties  of  tha  cultivated  cheat- 
nuts  are  not  well  enough  established,  nor 
have  they  been  grown  on  a  sufficiently 
comprehensive  scale  to  determine  their 
horticultural  value.  Some  of  the  most 
promising  kinds  are  confined  to  a  few 
trees  only.  It  Is  therefore  Impossible, 
to  compare  the  various  kinds,  Justly,  but 
the  reader  would  probably  not  be  satis- 
fied unless  some  eipresslon  of  prefer- 
ence was  recorded.  Nothing  more  than 
a  personal  preference  can  be  expressed, 
and  the  following  varieties  Inclnde  those 
that  the  writer  would  plant  on  his  own 
place  for  commercial  purposes.  The  first 
list  Is  baaed  upon  the  behavior  of  the 
TErletles  that  are  growing  on  an  eiten- 
alve  scale,  the  second  list  Includes  those 
kinds  which  are  promising,  but  which 
have  not  been  grown  extensively. 

Tarietlei  CIfowb  Extenslvelr 

Japanese — Alpha,  Reliance,  Parry. 
First  choice. 

European  —  Paragon.  First  choice. 
Numbo.     Second  choice. 

Tarleties  Kot  In  Lar^  Blocks,  bDt 
Fromlslnp 

Japaaete — Kerr,  Kent,  Klllen.  First 
choice.  Blddie,  Felton,  Martin.  Second 
choice. 

European — Ridgely,  Scott,  Styer.  First 
choice.       Dager,      Darlington.       Second 

The  Hale,  McFarland,  and  Coe  are  high- 
ly spoken  of,  but  the  writer  has  never 
seen  specimens  and  Is  therefore  unable 
to  give  them  a  fair  estimate. 


win  be  found  useful  when  treatment  be- 
comes necessary  on  the  chestnut. 


Body  BUgrtat 

The  trunks  of  the  cheatnut  trees  in  the 
nursery  frequently  blight  upon  the  south 
and  west  sides.  The  bark  splits  or  sinks 
in  and  the  affected  tree  finally  dies. 
Larger  Japanese  seedling  trees,  eight  to 
ten  years  old,  are  sometimes  affected  in 
the  same  manner,  but  I  have  not  ob- 
served the  difficulty  on  the  larger  Euro- 
peans. Imported  European  seedling 
trees  seem  to  be  more  susceptible  than 
any  others,  and  American  seedling  stocks 
are  affected  to  a  lesser  extent.  Fig.  1 
shows  sections  of  the  trunk  aftected  with 
the  body  blight.  The  sections  were  tak- 
en from  trees  Id  a  lot  of  one  thousand 
imported  European  seedlings,  nine  hun- 
dred and  fifty  of  which  died  soon  after 
setting  out.  As  the  malady  nearly  al- 
ways appears  on  the  south  and  west  sides 
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Is  a  disfiguring  spotting  of  chestnut 
leaves.  Small,  dead  areas  with  char- 
acteristic borders  are  produced  by  this 
fungns.  Such  applications  at  Fungicides 
as  are  made  for  shot  hole  fungus  of  the 
plum  and  leaf  spot  of  the  horse  cbestnut. 


Sim  Scald  or  Bodr  Blight. 
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of  the  tree,  it  is  thought  that  the  trouble 
is  not  unlike  the  Sun  Scald  of  cherry 
and  other  young  fruit  trees. 

G.  Habold  Powell 


Delaware  Bulletin  42. 

Cankeb.  See  Bark  Disease,  this  sec- 
tion. 

Chestnut  Bark  Disease 

Diaporthe  parasitica  Murrill 
This  disease  occurs  in  the  northeastern 
part  of  the  United  States  and  threatens 
great  damage  to  chestnut  trees  of  all 
species  except  certain  Japanese  varieties 
which  seem  to  be  immune.  The  flavor 
of  these  seems  to  be  inferior  to  that  of 
the  improved  European  sorts  but  is  be- 
lieved that  varieties  can  be  developed  by 
crossing  which  will  combine  the  flavor 
of  the  European  and  the  resistant  quali- 
ties of  the  Japanese  varieties. 

The  disease  girdles  the  twigs  and  af- 
fected limbs  and  otherwise  reduces  the 
vitality  of  the  tree.  The  fungus  conflnes 
itself  to  the  bark  and  cambium  and  seems 
to  gain  entrance  almost  wholly  through 
wounds. 

No  satisfactory  method  of  control  has 
been  discovered  except  that  of  severe 
cutting  when  the  disease  flrst  appears  on 
branches  and  twigs. 
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Chestnut  Blight.  See  Chestnut  Bark 
Disease,  this  section. 

Cbown  Oall.  See  under  Apple  Dis- 
eases, 

CHESTNUT  PESTS 

Chestnut  Weevils 

According  to  Chittenden*  there  are  two 
species  of  chestnut  weevil,  the  "larger" 
and  the  "lesser." 

They  have  extremely  long,  slender 
beaks  or  snouts,  nearly  as  fine  as  a  horse- 
hair, and  considerably  longer  than  the 
body  in  the  female.  By  means  of  this 
long  beak  the  female  is  able  to  pene- 
trate the   thickest  bur  of  the   chestnut 


*  Bureau  of  Entomology  Circular  No.  99. 


with  its  long  spines  and  to  cut  out,  with 
the  minute  and  sharp  mandibles  at  the 
tip  of  her  beak,  a  little  hole  for  the 
deposition  of  her  eggs.  These  are  insert- 
ed through  the  husk  into  the  growing 
nut. 

The  two  species  resemble  each  other 
greatly  in  color  and  in  markings,  the  gen- 
eral color  of  both  being  golden  yellow, 
ochraceous,  or  clay  yellow,  frequentty 
tinged  with  olive,  and  a  little  paler  on 
the  lower  surface.  The  disk  of  the  thor- 
ax is  a  little  darker  with  a  wide  bright 
band  on  each  side,  and  the  elytra,  or  wing 
covers,  are  mottled  with  rich  light  brown 
or  dark  brown  markings  of  variable  size 
and  extent. 

Larger  Chestnnt  Weevil 
Balaninus  proboscideus  Fab. 

The  larger  chestnut  weevil  is  consid- 
erably the  larger  and  more  robust  species. 
The  female  rostrum  or  beak,  although 
proportionately  of  about  the  same  length 
as  in  the  lesser  weevil,  is  perceptibly 
more  prominent  because  less  curved,  the 
curvature  being  toward  the  tip.  It  is 
also  more  widened  at  the  base.  The 
body  measures  from  one-third  to  nearly 
one-half  of  an  inch  in  length,  and  the 
beak  of  the  female  is  often  five-eighths 
of  an  inch  long. 

The  larvae  is  milk-white,  robust,  fully 
three  times  as  long  as  wide.  The  fully 
developed  larva  in  ordinary  resting  posi- 
tion measures  nearly  half  an  inch.  Al- 
though the  larvae  has  no  true  legs,  it 
is  able  to  crawl,  slowly  and  clumsily,  it 
is  true,  by  means  of  the  flattened  lower 
surface,  locomotion  being  aided  by  trans- 
verse wrinkles. 

The  pupa  is  of  a  clearer  whitish  color 
than  the  larva,  and  shows  the  principal 
external  organs  of  the  body  of  the  future 
beetle,  all,  except  the  beak,  folded  tight- 
ly to  the  body. 

This  species,  like  the  other  weevils 
under  consideration,  is  native  to  Ameri- 
ca and  is  known  from  Rhode  Island  to 
Virginia,  the  District  of  Columbia,  south- 
em  Ohio,  and  Tennessee,  and  westward 
to  Kansas.  The  geographical  distribu- 
tion of  this  and  the  other  nut  weevils 
has  as  yet  not  been  carefully  studied,  but 
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In  all  probability  it  is  considerably  more 
eztensiye  than  above  stated. 

Lesser  Chestniit  Weeyil 

Balaninus  rectus  Say. 

The  lesser  chestnut  weevil  has  the 
scape  of  the  antenna  longer  than  in  the 
preceding  species  and  the  first  Joint  long- 
er than  the  second.  The  average  length 
of  the  body  is  about  one-fourth  of  an 
inch,  but  the  size  varies,  as  in  all  of 
these  insects. 

The  distribution  of  this  species  extends 
from  Canada  and  Massachusetts  to  North 
Carolina,  Tennessee,  and  Ohio,  and  prob- 
ably farther  westward. 

The  larvae  is  only  a  third  of  an  inch 
long  and  its  length  is  about  three  times 
its  width.  The  body  is  milk-white  and 
the  head  light  brownish  yellow. 

Life  History  of  Both  Species 

The  life  history  is  similar  for  both 
species.  These,  as  well  as  related  nut 
and  acorn  weevils,  hibernate  in  the  lar- 
val condition  and  in  the  soil.  Both  make 
their  appearance  with  the  first  blooming 
of  chestnuts.  The  beetles  increase  in 
number  as  the  nuts  approach  maturity, 
or  until  about  the  middle  of  September 
or  a  little  time  before  the  nuts  are  first 
marketed.  Then  they  may  be  seen  in 
greater  abundance,  several  pairs,  fre- 
quently of  both  species,  often  occurring 
on  a  single  bunch  of  burs.  From  exam- 
ination of  many  burs  it  is  deduced  that 
the  first  eggs  deposited  are  laid  (seldom 
and  very  sparingly)  in  the  soft,  woolly 
material  surrounding  the  forming  nut; 
but  later  they  are  inserted  in  the  kernel 
Just  under  the  inner  skin,  and  occasion- 
ally they  are  deposited  somewhat  more 
deeply.  In  no  case  has  the  egg  been 
found  in  the  outer  husk. 

Eggs  are  laid  singly,  but  many  are 
placed  in  a  single  nut,  as  high  as  40  or 
more  (of  the  smaller  weevil)  in  import- 
ed nuts,  and  as  many  as  9  in  native  nuts. 

By  the  end  of  September  or  the  first 
week  of  October  the  beetles  disappear. 
At  about  the  same  time,  when  the  nuts 
first  fall,  the  larvae  begin  to  mature  and 
issue  from  round  orifices  which  they 
gnaw  through  the  shell. 

On  leaving  the  nuts  they  burrow  into 


the  earth  to  depths  varying  from  2  to 
about  8  inches,  according  to  the  hard- 
ness of  the  soil.  The  larval  period  prob- 
ably lasts  from  three  to  five  weeks  in  the 
nuts,  and  about  ten  months  in  the  earth. 
The  beetles  do  not  fly  readily,  but  cling 
tightly  to  their  resting  place  or  drop 
when  disturbed;  yet,  as  their  bodies  are 
not  heavy  and  their  wings  strong,  they 
are  obviously  able  to  cover  considerable 
distances  especialy  with  the  wind.  Or- 
dinarily, however,  they  are  sluggish,  like 
most  other  weevils,  and  probably  do  not 
go  far  from  the  vicinity  of  the  trees 
which  have  sheltered  them  as  larvae,  al- 
though they  undoubtedly  migrate  when 
food  is  scarce. 

Natural  Enemies 

A  natural  enemy  of  the  nut  weevils  is 
known,  a  small  four-winged  wasplike  fly, 
the  braconid  parasite  Uroaigalphua  or- 
matus  Ashm.,  which  develops  in  the  body 
of  the  larva. 

Methods  of  CoBlrol 

The  most  practical  remedy  for  nut 
weevils  that  can  be  suggested  is  the 
early  destruction  of  the  "worms"  in  the 
nuts  by  means  of  blsulphid  of  carbon  and 
the  observance  of  clean  orchard  manage- 
ment and  other  cultural  methods. 

The  Water  Test  of  Infestation 

Having  doubts  of  the  efllcacy  of  this 
old-fashioned  test  of  the  difTerence  be- 
tween "wormy"  and  healthy  nuts,  an  ex- 
periment was  made  by  the  writer  with 
native  chestnuts  obtained  from  a  street 
vender.  To  begin,  40  per  cent  were  ob- 
viously "wormy,"  and  only  60  per  cent 
apparently  sound. 

Besnlts  of  Water  Tests  with  DTative 
Chestnuts 

NUTS  WHICH  ROSE  TO  SURFACE 

Per  Cent 

Uninfested  10 

ShowinK    minute    marks    only ;    ffood 

flavor :  salable 20 

Containlnir  full-flrrown  Krubs 10 

Containing   immature   ^rubs 60 

NUTS  WHICH  REMAINED  ON  BOTTOM 

Per  Cent 

In  perfect  condition 40 

Sllffhtly  Injured   30 

Badly  Infested    20 

Completely  filled  with  grubs 10 

As  will  be  seen  from  this  experiment, 
noticeably  wormy  nuts,  as  evidenced  by 


810 


ENCYCLOPEDIA  OF  PRACTICAL  HORTICULTURE 


loss  of  weight,  and  the  exit  holes  of  the 
"worms/'  naturally  rise  when  placed  in 
water,  but  the  remaining  nuts  may  or 
may  not  be  infested,  and  hence  require 
further  test  than  whether  they  will  sink 
or  float. 

Direct  Remedies 
Bisnlphid  of  Carbon 

The  value  of  bisulphld  of  carbon  as  a 
fumigant  for  chestnuts  infested  by  weevils 
is  now  fully  established.  The  dead 
weevil  larvae  are  at  this  time  so  small 
that  the  average  person  would  never  de- 
tect their  presence,  while  if  they  were 
permitted  to  develop  they  would  soon  de- 
stroy the  nut  for  food. 

The  following  treatment  is  recommend- 
ed: Mi  ounce  of  bisulphid  of  carbon 
to  one  bushel  of  nuts  placed  in  a  kerosene 
barrel  of  50  gallons  capacity,  tightly  cov- 
ered and  left  for  two  days. 

Scalding  and  Drying 

Some  growers  make  a  practice  of  plung- 
ing the  nuts  as  gathered  into  boiling 
water  just  long  enough  to  kill  the  con- 
tained insects  and  yet  not  injure  the  nuts 
for  sale,  after  which  they  are  dried  be- 
fore being  marketed.  This  may  be  pro- 
fitably accomplished  by  using  a  large 
sieve,  which  is  filled  with  nuts,  dipped  in 
the  water,  and  removed  in  about  five 
minutes.  Salt  water,  it  is  claimed,  is 
preferable  for  scalding,  the  brine  serving 
to  keep  the  shell  soft  and  pliable  and 
rendering  the  kernels  more  palatable  than 
when  not  thus  treated. 

Nuts  for  planting  should  not  be  scald- 
ed, and  care  should  be  taken  not  to  cook 
the  kernels  of  nuts  intended  for  sale. 

Heat 

Infested  nuts  can  be  subjected  to  a 
temperature  of  between  125  degrees  Fah- 
renheit and  150  degrees  Fahrenheit  with- 
out injuring  them  for  food  or  for  seed, 
and  this  will  effect  the  destruction  of 
the  larvae  within.  Some  growers  of 
chestnuts  destroy  the  weevils  by  kiln-dry- 
ing. 

Cold  storage  has  been  employed  and 
this  is  successful  in  arresting  the  de- 
velopment of  the  larvae,  but  nuts  thus 
treated  were  deficient  in  flavor. 


PreventiveB 
Choice  of  Location  for  the  Orchard 

It  is  most  undesirable  to  plant  in  the 
immediate  vicinity  of  woodland  abound- 
ing in  wild  chestnut  and  chinquapin,  since 
these  trees  furnish  natural  breeding  places 
for  the  insects,  and  are,  therefore,  a 
constant  menace  to  successful  chestnut 
culture. 

Wild  chestnuts  or  chinquapins  in  the 
immediate  vicinity  of  cultivated  groves 
should  be  gathered.  To  secure  good  re- 
sults, it  is  imperative  to  plant  or  graft 
trees  on  smooth  ground,  first  for  the  sake 
of  economy,  and  second  to  permit  the 
collection  of  all  of  the  nuts,  leaving  none 
for  the  propagation  of  weevils. 

Two-Lined  Chestnut  Borer 

Agriltu  bilineatus  Weber 
Occasional  outbreaks  of  this  insect  have 
been  reported  when  they  have  done  con- 
siderable damage. 

The  beetle  Is  elongate,  black  with  a 
more  or  less  greenish  tinge,  about  three- 
eighths  of  an  inch  long. 

The  larva  works  Just  under  the  bark 
of  the  tree  making  galleries  which  re- 
sults in  a  practical  girdling. 

The  most  important  requisite  in  con- 
trolling the  borer  Is  clean  culture.  All 
dead  wood  should  be  cut  out  and  burned. 
Cut  and  sawed  timber  should  have  the 
bark  removed. 

For  shade  trees  some  mechanical  pro- 
tection during  the  egg-laying  season  is 
practicable. 

Sprays  of  lime  and  Paris  green  are  de- 
terrents, also  fish  oil  and  petroleum  pre- 
parations. 

Beference 

Bureau  of  Entomology  Circular  No.  24, 
Revised. 

Cider  Products  Made  on  the 

Farm 

There  are  but  few  orchardlsts  whose, 
apples  are  of  so  uniformly  good  quality 
that  there  is  not  quite  a  percentage  that 
will  have  to  be  disposed  of  in  some  way 
other  than  shipping  to  market  One  of 
the  best  ways  of  disposing  of  this  fruit 
is  the  making  of  it  into  vinegar.     The 
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New  York  Experiment  Station  recom- 
mends the  following  as  one  of  the  most 
satisfactory  methods  of  making  vinegar: 

When  elder  Is  pressed  from  the  apples 
the  barrels  should  be  filled  about  two- 
thirds  full  and  the  bung  replaced  by  a 
loose  plug  of  cotton,  which  will  lessen 
eyaporation  and  keep  out  bugs  and  dirt. 
When  the  quantity  of  vinegar  to  be  made 
is  considerable  the  barrels  should  be 
placed  in  a  room  where  the  temperature 
can  be  kept  at  from  70  degrees  to  80 
degrees  during  the  fall  and  early  winter 
months.  If  the  batch  is  small  the  bar- 
rels may  be  left  out  of  doors  while  the 
weather  is  warm  and  then  placed  in  the 
warmest  room  convenient  and  later  in  a 
dry  cellar.  If  the  temperature  of  the 
storeroom  does  not  fall  below  45  degrees 
the  conversion  of  the  sugar  into  alcohol 
will  require  about  six  months,  but  the 
process  of  fermentation  may  be  hastened 
by  the  addition  of  fresh  commercial  yeast. 
When  the  cider  quits  working  the  clear 
portion  should  be  drawn  ofF,  the  barrel 
rinsed  out  and  the  liquid  replaced,  with 
the  addition  of  from  two  to  four  quarts 
of  good  vinegar  containing  some  mother. 

The  next  process,  the  change  of  the  al- 
cohol into  acetic  acid,  may  be  eftected 
in  three  months,  and  may  require  two 
years.  In  any  event,  it  will  take  place 
most  rapidly  in  a  temperature  ranging 
from  65  degrees  to  75  degrees. 

When  the  vinegar  has  reached  the  per 
cent  of  acetic  acid,  the  barrels  should  be 
filled  full  and  tightly  corked.  This  will 
prevent  other  changes  and  will  cause  the 
vinegar  to  keep  its  strength. 

Cider  Apple  Butter 

Takes  about  one  gallon  of  apples,  peel- 
ed, cored  and  quartered,  for  three  gallons 
of  cider.  But  apples  differ.  When  using 
sweet  russets  for  thickening,  it  only  takes 
about  eight  gallons  of  apples  to  thirty  of 
cider.  In  hot  weather,  cider  should  be 
boiled  down  to  one-third,  the  same  day  it 
is  made,  then  left  in  stone  Jars  until  morn- 
ing. In  cool  weather  it  may  be  left  in 
barrel  In  shade  until  next  day.  Run 
cider  out  of  barrel  and  strain  through  a 
poke  made  of  towel.    Boil  in  copper  kettle. 


freshly  scoured  with  salt  and  vinegar. 
Kettle  must  not  stand  after  being  scour- 
ed, but  fire  and  cider  must  be  all  ready 
for  it.  Cider  must  not  stand  in  kettle 
without  boiling,  or  it  will  have  a  bitter 
taste  and  be  poisonous.  Put  apples  all 
in  cider  at  once,  after  it  is  boiled  down, 
but  save  out  some  cider  to  fill  in  with 
and  to  keep  it  from  boiling  over.  Apples 
will  rise  in  kettle  as  they  boil  to  cook, 
but  will  soon  go  down  again.  It  will  take 
about  four  hours'  constant  cooking  and 
stirring  to  make  it  so  it  will  keep  through- 
out the  next  summer.  When  done  dip 
out  into  stone  Jars.  Next  day  heat  Jars 
in  oven  of  cook  stove,  tie  up  and  put  away. 
Skim  cider  while  boiling. 

Never  allow  a  chunk  or  stick  to  touch 
kettle,  or  your  butter  will  scorch.  Turn 
kettles  upside  down  on  grass.  Clean  next 
morning  while  grass  is  wet.  If  you  do 
not  make  your  butter  so  thick,  put  it  in 
Jars  with  stone  lids  and  seal  same  as 
fruit  If  cider  stands  all  night  after  it 
is  boiled,  let  it  get  hot  before  putting  in 
apples,  and  scour  kettle  before  beginning 
again. 

Apple  Butter 

Take  eight  gallons  of  cider,  boil  two 
hours,  add  ten  gallons  of  ground  apples, 
cook  until  done  in  a  brass  kettle,  and 
add  16  pounds  of  sugar,  either  soft 
white  or  granulated.  When  done  the 
apple  butter  may  be  fiavored  by  adding 
cinnamon.  This  amount  makes  eight  gal- 
lons of  apple  butter. 

Tomato  Butter 

To  two  gallons  of  cooked  apples  and  two 
gallons  of  tomatoes,  cooked  and  pressed 
through  colander,  four  sliced  lemons,  add 
sugar  until  as  sweet  as  desired,  fiavor 
with  cinnamon,  cook  until  it  thickens  and 
then  can. 

Peach  Butter 

Pare,  stone  and  cook  peaches  until 
tender,  then  press  through  colander. 
Measure  out  as  much  sugar  as  peaches, 
after  they  are  cooked.  Add  one-half  of 
the  sugar  and  cook  one-half  hour,  then 
add  the  rest  of  the  sugar  and  cook  from 
one  hour  to  one  and  one-half  hours,  or 
until  thick;  then  can. 
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Pear  Butter 

Pare,  core  and  quarter  pears,  cook  un- 
til tender,  then  press  them  through  a 
colander,  add  three-fourths  of  a  pound  of 
sugar  to  every  pound  of  pears,  cook  until 
thick;  then  can. 

Grape  Butter 

Pare,  core  and  quarter  as  many  apples 
as  you  have  grapes,  cook  until  tender, 
press  through  colander,  cook  grapes  a 
few  minutes,  run  through  sieve.  To  four 
quarts  of  grapes  add  three  quarts  of  ap- 
ples and  four  pounds  of  sugar.  Cook  un- 
til thick;  then  seal. 

Plum  Butter 

Cook  plums  until  tender,  press  through 
colander,  make  the  butter  same  as  peach 
butter. 

In  making  pear,  peach  and  pliim  butter 
and  in  preparing  apples  for  grape  butter, 
enough  water  should  be  added  in  cooking 
them  to  cover. 

Lemon   Butter 

Two  cupfuls  of  sugar,  Juice  of  two 
lemons,  two  eggs,  one  lump  butter  size 
of  an  egg;  mix  all  together  and  cook  in 
double  boiler,  stirring  all  the  time  until 
it  thickens.  This  is  excellent  for  break- 
fast with  hot  biscuits  and  butter. 

Use  Ripe  Fruit 

The  first  requirement  for  good  vine- 
gar is  to  have  the  ripe  fruit  Good  ap- 
ples under  hydraulic  pressure  will  give 
about  four  and  one-half  gallons  of  cider  to 
the  bushel.  Pears  under  the  same  pres- 
sure will  give  more.  Every  utensil  used 
in  the  work  should  be  strictly  free  from 
must  or  mold.  Hence  they  should  be 
scalded  in  very  hot  water  to  destroy  all 
germs.  After  having  secured  the  cider 
it  must  be  exposed  at  all  times  to  the  air, 
and  the  depth  of  the  liquid  should  be 
no  greater  than  the  surface  measure  of 
the  vessel  holding  it.  A  barrel  should 
not  be  more  than  half  full  during  fer- 
mentation. 

The  temperature  should  be  even  and 
rather  warm.  Temperature  determines 
the  time  in  which  the  fermentation  is 
accomplished.  Eighty  degrees  gives 
quickest    results;    with    this    heat    good 


vinegar  can  be  had  for  use  in  f  - 
months,  in  which  time  it  should  si  - 
6  per  cent  acetic  acid.  The  ordinary  ti 
is  six  months,  with  only  ordinary  ten:>* 
ature.  By  close  attention  to  these  ;.- 
ticulars  a  good  healthful  vinegar  cai  > 
cheaply  made,  which  will  command  Ir  i 
14  to  20  cents  per  gallon  in  the  markr'. 

Well  ripened  fruit  should  be  used.  &' " 
contains  the  greatest  amount  of  sizl- 
which  aids  in  yielding  the  highest  >- 
cent  of  acetic  acid.  Under  no  circ>= 
stances  use  decayed  fruit  for  heaJthfi 
vinegar.  A  small  yeast  cake  dissolT:: 
in  some  of  the  cider  and  then  pooreJ :: 
the  barrel  will  set  fermentation  5>',:r 
at  once.  Do  not  stop  the  fermentatin 
but  let  it  complete  its  work.  When  U' 
mentation  ceases,  procure  some  mother  ■/. 
vinegar  and  put  in  barrel.  If  this  cr 
not  be  had,  get  some  pure  sharp  vlnea- 
and  pour  this  In  the  barrel.  When  ccc 
pleted  fill  barrel  full  and  cork  securely  vi 
prevent  any  undesirable  ferments  &t>' 
wards. 

Pear  Yinegar 

Pear  vinegar  requires  some  longer  tm^ 
than  apple  cider,  and  will  show  8  per 
cent  acetic  acid,  making  it  sulBcienL' 
strong  to  be  afterward  diluted  ooe-hil' 
Vinegar  can  be  made  from  the  smai 
fruits,  especially  the  blackberry,  but  :t 
is  more  expensive  and  the  color  is  n : 
favorable. 

Fruit  Butter 

For  fruit  butter  the  cider  or  juices  an' 
the  filling  should  be  boiled  in  sep^ny 
vessels,  to  hasten  the  work  and  give  bet- 
ter appearance  to  the  product  Acj 
sweetening  used  should  not  be  added  cc 
til  the  butters  are  about  ready  for  n- 
moval  from  the  fire.  Fruit  for  the  fil^ 
ing  should  be  quite  ripe,  and  it  thpa 
has  all  its  flavors  and  is  more  readi.r 
cooked.  After  the  juices  are  sufflcieDtl; 
boiled  down  the  filling  may  be  added  bb^ 
the  boiling  continued  till  it  presents  v^ 
pearances  of  being  sufficiently  thick,  w^b^ 
the  sugar  may  be  added  such  as  the  na- 
ture of  the  fruit  requires.  By  withhold- 
ing the  sugars  till  at  this  state,  yoa  pre- 
vent danger  of  scorching,  have  a  bet 
ter  color  to  the  butters  and  a  better  rt 
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tention  of  the  fruit  flayors  than  can  be 
had  by  adding  the  sugar  at  once. 

Care  must  be  used  to  prevent  any  set- 
tling of  the  filling  while  boiling,  for  this 
will  result  in  scorched  butters.  Never 
use  spices  of  any  kind  for  flavoring,  as 
these  destroy  the  natural  flavors  of  the 
fruits  used  and  cause  the  butters  to  be- 
come strong  in  time;  also,  they  give  the 
butter  a  dark,  uninviting  appearance. 

Juices  of  one  kind  of  fruit  used  with 
filling  of  another  make  a  very  inviting 
butter.  As  for  instance,  pear  cider  with 
apples  for  thickening,  or  any  combina- 
tion one  may  like.  After  butters  are 
cold,  if  one  adds  to  the  surface  a  few 
spoonfuls  of  brandy  it  will  prevent  any 
mold  from  forming  at  all.  Kept  in  a 
cool,  dry  room,  butters  thus  made  will 
grow  better  with  age. 

Other  Beclpes 

To  make  apple  butter,  take  a  half  bar- 
rel of  good,  fresh  cider  and  boil  down 
one-half,  then  add  three  bushels  of  good 
cooking  apples  that  have  been  pared  and 
quartered.  We  have  made  small  quanti- 
ties at  a  time  in  a  porcelain  kettle  on  the 
kitchen  stove,  but  if  one  can  procure  a 
large  copper  kettle,  it  is  best  to  make  it 
out  of  doors,  using  the  long  handled  stir- 
rer. When  the  apples  begin  to  cook  up, 
the  mixture  should  be  constantly  stirred 
until  done,  when  it  should  be  smooth  and 
thick.  Just  before  taking  oft  add  ten 
pounds  of  sugar.  If  sweet  apples  are 
used  for  both  cider  and  filling,  the  sugar 
may  be  omitted.  If  the  apples  are  not  of 
good  cooking  kind,  they  can  be  ground 
up  in  a  meat  grinder,  which  will  hasten 
the  cooking  process.  If  this  apple  but- 
ter is  cooked  quite  thick,  it  will  keep 
without  sealing. 

Very  nice  peach  butter  can  be  made  by 
boiling  down  the  cider  the  same  as  for 
apple  butter  and  filling  in  with  peaches. 
Pear  butter  is  made  the  same  way,  using 
ripe  pears  for  filling. 

To  make  grape  butter,  put  grapes  on 
to  cook,  with  water  enough  to  cover,  boil 
an  hour  or  more,  pour  while  hot  over  a 
sieve.  Measure  the  Juice  that  drains 
through  and  put  on  stove  to  boil  again. 


Press  the  remainder  of  grapes  through 
sieve  to  remove  skins  and  seeds.  After 
the  Juice  has  boiled  down  one-half,  add 
half  as  much  sugar  as  the  measured  Juice, 
and  add  the  pulp  that  has  been  pressed 
through  the  sieve  or  colander.  It  will 
need  to  be  stirred  only  a  short  time.  This 
is  to  be  sealed  in  either  glass  cans  or 
stone  Jars. 

Tomato  butter  is  made  in  the  same  way 
as  grape  butter,  except  that  the  Juice 
should  be  boiled  until  neatly  thick  before 
adding  the  tomato  pulp. 

A  butter  made  of  equal  parts  of  plums 
and  pears  is  superior  to  that  made  of 
either  fruit  alone. 

Cook  each  fruit  in  water  separately, 
then  put  plums  through  a  sieve  and  add 
the  pears.  Use  sugar  to  make  sweet 
enough  after  the  mixture  has  boiled  thick 
and  smooth. 

Citrange 

The  citrange,  which  is  a  cross  between 
the  worthless  Trifoliate  orange  of  Japan 
and  our  ordinary  sweet  orange,  is  not 
an  orange,  but  a  hardy  substitute  for  the 
lemon.  The  fruits  are  very  Juicy,  con- 
taining a  larger  amount  of  Juice  propor- 
tionately than  the  best  lemons.  They 
make  a  refreshing  "citrangeade,"  simi- 
lar to  lemonade,  which  people  who  have 
made  a  comparison  pronounce  equal  to 
or  even  better  than  the  latter.  The  fruits 
also  make  excellent  pies  and  maqnalade, 
and  for  these  purposes  are  probably  equal 
to  the  orange  and  the  lemon.  The  cit- 
range will  undoubtedly  prove  valuable 
for  general  culinary  purposes  in  the  mak- 
ing and  fiavoring  of  cakes,  making  Jel- 
lies and  preserves,  and  in  many  other 
ways  in  which  the  lemon  is  now  employ- 
ed. When  it  is  considered  that  these 
cltranges  can  be  grown  throughout  a 
large  part  of  New  Mexico,  Utah,  Nevada, 
Oregon,  and  Washington,  where  there  is 
now  a  dearth  of  acid  fruits  their  great 
value  becomes  evident. 

There  is  at  present,  however,  no  mar- 
ket for  the  citrange,  and  it  will  probably 
prove  of  value  mainly  as  a  home  fruit  for 
cultivation  throughout  the  regions  men- 
tioned, where  the  sweet  orange,  the  lemon, 
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and  the  lime  can  not  be  grown.  The 
trees  are  attractive  In  shape  and  semi- 
evergreen,  so  that  they  will  make  desir- 
able lawn  trees.  Wherever  a  home  can 
be  supplied  with  them  it  will  be  possible 
on  the  warm  days  between  the  1st  of 
September  and  the  1st  of  December  to 
pick  a  few  fruits  and  make  a  desirable 
and  refreshing  beverage. 

Through  the  senators  of  the  Pacific 
coast  states,  arrangements  have  been 
made  with  a  few  leading  fruit  growers 
to  give  trees  of  this  variety  a  trial  test. 
A  number  of  young  trees  have  been  dis- 
tributed by  the  Plant  Bureau,  U.  S.  De- 
partment of  Agriculture  for  the  purpose. 

Citrons 

There  are  two  species  of  citron.  One 
is  the  species  Citrus  Medica  of  the  same 
genus  as  the  orange,  lime  and  shaddock 
or  pomelo.  The  tree  is  an  evergreen 
shrub  growing  to  a  height  of  about  10 
feet;  has  irregular  straggling  spiny 
branches,  large  pale  green  broadly  oblong, 
protuberant  at  the  tips  and  from  five  to 
six  Inches  long,  with  a  rough  adherent 
rind,  the  inner  portion  of  which  is  thick, 
white  and  fleshy,  the  outer,  thin,  greenish 
yellow  and  very  fragrant.  The  pulp  is 
sub-acid,  edible,  much  less  acid  than  the 
lemon  and  the  seeds  bitter.  There  are 
many  varieties  of  the  fruit,  some  of  them 
of  great  weight  and  size.  The  Madras 
citron  has  the  form  of  an  oblate  sphere; 
and  in  the  "fingered  citron,"  of  China  the 
lobes  are  separated  into  finger-like  divi- 
sions formed  by  separation  of  the  con- 
stituent carpels,  as  occurs  sometimes  in 
the  orange. 


The  citron  tree  thrives  in  the  open  air 
in  China,  Persia,  West  Indies,  Madeira, 
Sicily,  Corsica,  In  the  warmer  parts  of 
Spain  and  Italy  and  the  American  con- 
tinent. 

The  rind  of  this  species  of  citron  yields 
two  perfumes,  the  oil  of  cedra,  and  the 
oil  of  citron,  with  the  ultimate  composi- 
tion of  an  isomeric  with  the  oil  of  tur- 
pentine. When  candied,  it  is  much 
esteemed  in  dessert  and  in  confectionery. 

The  other  species  of  citron  is  a  variety 
of  watermelon,  nearly  solid,  almost  flav- 
orless, growing  on  a  vine  that  resembles 
the  watermelon  vine,  the  fruit  of  which 
is  made  into  preserves,  resembling  the 
real  citron. 

For  CuLTUBE.    See  Watermelon, 

The  first  species  named  is  not  grown 
largely  in  the  United  States,  but  is  grown 
with  some  degree  of  success  and  recom- 
mended by  American  Pomological  Socie- 
ty as  follows,  for  kitchen  purposes: 

Lemon,  Lyman  and  Orange  in  Florida 
and  the  southern  portions  of  the  Gulf 
States. 

For  Diseases  and  Pests  of  Cptbon  or 
TKE  Tree  Vasiett,  see  under  Lemon  and 
Orange. 

For  the  Vine  Citron,  see  under  Water- 
melon and  other  cucurhitous  crops,  as; 
Cucumber,  Cantaloup,  Squash,  etc. 

Citrus  Fruits 

This  subject  is  treated  under  the  re- 
spective fruits,  as  follows: 

Citrons,  Kumquats,  Lemons,  Limes, 
Oranges,  Pomelos  or  Grape  Fruit,  Tang- 
erines. 
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Cltms  Fmlts — Trees,  Prodaction  and  Yalne 

1910  Census 


state — 

All  citrus  fruits*.. 
Oranges^  total   

Arizona  

California  

Florida    

Louisiana    

Mississippi    

Texas    

Lemons*  total 

California   

Florida    

Pomeloes  (grapefruit),  total 

California  

Florida    

Limes,  total   

Florida    

Tangerines,  total 

California  

Florida    

Mandarins,    total    

Louisiana   

Kumquats,  total   

Florida    


1910 

Trees            Trees  not 

190ft 

1899 
Pro- 

of bearing 

of  bearing 

Production 

duction 

age 

age 

(boxes) 

Value 

(boxes) 

11,486.768 

6,400,402 

128,502,122 

$22,711,448 

7,098,486 

9,737.927 

4.327,271 

19,487,481 

17,566,464 

6,167,891 

33,.373 

66.982 

32,247 

52.341 

11,116 

6,615.805 

2,093,410 

14,436,180 

12.951.505 

6,882.193 

2,766,618 

1,097,896 

4,852,967 

4.304,987 

273.296 

266.116 

156.016 

149,979 

222.339 

1,286 

10.452 

38.637 

3,779 

8,648 

42.384 

867.407 

10,694 

22,090 

•      •      ■       ■       V       • 

956,920 

896,111 

2,770,313 

2.993,738 

876.876 

941,293 

879,676 

2,756.221 

2,976.571 

874.306 

11,740 

7,329 

12,367 

13,768 

2,359 

710.040 

640.597 

1,189,250 

2,060.610 

30,790 

43,424 

25.589 

122.516 

148.180 

17,851 

656.213 

600.049 

1,061,537 

1,907,816 

12.306 

46,887 

80,239 

11,818 

12,478 

22,889 

45..')69 

80,088 

11..<102 

12,467 

22,714 

27.271 

8,873 

88,752 

68.770 

(t) 

3,637 

84 

S.fifil 

4.188 

23.234 

8,839 

84,871 

64.082 

7.227 

1,923 

3,896 

6.558 

(t) 

6,876 

1,900 

3.340 

6.946 

1,988 

868 

1.112 

2,826 

it) 

1,955 

222 

1,091 

2,768 

*  Includes  a  small  number  of  citron  trees  in  1910  and  the  yalue  of  their  product  in  1909, 
also  a  small  amount  of  product  in  1899. 

t  Exclusive  of  a  small  quantity  of  citrons. 
t  No  report 


Cleait  Tuxaob.  See  Apple  Orchard,  Cul- 
tivation of. 

Climate.  See  Selecting  Site  for  Apple 
Orchard, 

Climatic  Conditions  as  Affect- 
ing Certain  Crops 

It  seems  to  be  a  provision  of  nature  that 
everything  cannot  be  successfully  grown 
everywhere.  The  wisdom  with  which  we 
decide  upon  the  adaptability  of  crops  to 
climatic  conditions  will  determine  in  a 
large  measure  the  degree  of  success  result- 
ing from  our  labor.  It  would  be  folly  to 
try  to  grow  oranges  for  commercial  pur- 
poses in  Colorado,  Montana  and  Washing- 
ton. It  would  be  equally  unwise  to  try 
to  grow  winter  apples  in  the  regions  best 
adapted  to  the  orange.  In  like  manner, 
but  not  so  marked,  there  are  adaptations 
of  fruits  to  interior  and  coast  climates. 
For  instance,  the  climate  of  Puget  Sound 
In  the  state  of  Washington,  as  contrasted 
with  the  interior  and  eastern  portions  of 
the  same  state.  On  the  west  side  of  the 
Cascade  range,  irrigation  is  seldom  prac- 
ticed, while  on  the  east  side,  there  are 
sections  where  nothing  could  be  grown 
without  irrigation.  On  the  west  side,  the 
rainy  season  is  in  autumn,  winter  and 
spring,  followed  by  a  dry  season  in  which 


certain  kinds  of  crops  suffer  for  lack  of 
moisture.  On  the  east  side,  by  the  pro- 
cess of  irrigation,  moisture  is  present 
wherever  the  farmer  chooses  to  apply  it. 

The  result  is  that  on  the  west  side  all 
kinds  of  fruits  of  the  early  maturing  vari- 
eties may  be  produced.  Strawberries, 
blackberries,  raspberries,  prunes,  early 
pears,  cherries  and  such  like  fruits  are 
grown  as  well  on  the  west  side  as  on  the 
east  side,  with  less  labor  and  cheaper 
land.  Granting,  therefore,  that  on  the 
east  side  as  good  berries,  prunes  and 
pears,  could  be  grown,  it  would  not  seem 
wise  to  do  so  in  competition  with  the 
west  side  where  they  can  be  produced 
with  less  labor.  In  the  irrigated  dis- 
trict, it  might  be  found  profitable  to  sup- 
ply the  local  markets,  but  not  to  ship 
to  the  general  markets.  An  exception 
might  be  the  case  of  crops  which  ma- 
ture earlier  in  the  dry  section  and  so 
secure  the  higher  prices  obtained  for  the 
early  fruits,  as  for  example,  the  Kenne- 
wick  strawberries,  which  arrive  In  the 
market  ten  days  to  two  weeks  before  the 
berries  from  the  coast  section.  On  the 
other  hand,  the  east  side  can  produce 
apples  and  peaches  and  perhaps  other 
varieties  of  pears,  better  than  they  can  be 
produced  on  the  west  side.     They  have 
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their  dry  season  at  a  time  when  the  ap- 
ple needs  moisture  to  make  its  fullest  de- 
velopment. 

Second,  it  needs  the  bright  sunshine  to 
give  it  color  at  a  period  when,  on  the 
west  side,  there  is  the  beginning  of  the 
rainy  season. 

Third,  in  the  humid  climate,  fruits  are 
more  subject  to  fungus  diseases,  than  in 
the  arid  climates.  It  is  not  contended  by 
fruit  growers  on  the  west  side,  that  they 
can  successfully  compete  with  the  east 
side  in  the  growing  of  apples,  but  they 
do  contend  that  they  can  compete  suc- 
cessfully in  strawberries,  other  small 
fruits,  prunes  and  pears.  Our  observa- 
tion leads  us  to  conclude  that  their  claim 
is  just,  except  as  noted  in  the  case  of  the 
earlier  markets.  I  have  not  seen  straw- 
berries as  have  been  grown  in  the  Vashon 
Island  and  other  Sound  districts  nor 
better  cherries  than  those  grown  in  the 
Willamette  valley,  Oregon,  nor  better 
raspberries  and  blackberries  than  grow 
in  the  Puyallup  valley.  As  for  the  grow- 
ing of  pears,  I  have  seen  them  as  well 
developed,  and  to  all  general  appearances, 
as  good  as  those  grown  on  the  east  side. 
It  would  seem,  therefore,  that  the  grow- 
ing of  certain  fruits,  should  be  localized 
into  those  sections  where  they  will  pro< 
duce  the  most  money  with  the  least  ex- 
penditure of  labor. 

Granville  Lowtheb 

Clovebs.      See    Apple    Orchard    Cover 
Crop. 
Clover  Aphis  on  Apple.    See  Aphids. 

DISEASES  AND  PESTS  OF  CLOYEB 
AND  ALFALFA 

Clovers,  alfalfa  and  other  similar  field 
crops  are  treated  in  this  work  only  in 
connection  with  the  orchard.  A  brief  sec- 
tion covering  some  of  the  principal  dis- 
eases and  insect  pests  of  these  crops  is 
here  given. — Ed. 

DISEASES 
Anthracnose 

Three  anthracnoses  occur  upon  clover; 
the  more  common  of  which  is  due  to  the 
same  fungus  (Colletocrichum  trifoUi  B. 
&  E.)  as  the  anthracnose  of  alfalfa.  These 
show  lesions  of  the  stems  and  leaf  stalks 
and  may  be  detected  in  the  new  seedlings 


in  late  summer  through  the  dying  of  the 
leaves  of  these  plants.  It  is  not  known 
how  serious  this  may  prove  upon  clover. 

The  second  anthracnose  fungus  (Oloeos- 
porium  trifolii  Peck.)  has  been  known 
longer  than  the  first  and  occasionally 
shows  by  killing  the  tops  of  large  clover 
stems  in  meadows.  It  is  apparently  not  a 
serious  disease,  although  a  very  interest- 
ing one  to  study  in  connection  with  the 
anthracnoses  due  to  Colletotrichum. 

The  third  anthracnose  upon  clover 
(Colletotrichum  cereale  Manns.)  is  the 
anthracnose  of  wheat,  rye  and  oats. 

Two  new  anthracnoses  have  been  dis- 
covered attacking  alfalfa;  the  first  of 
these,  Colletotrichum  trifolii  B.  &  E.,  so 
far  as  we  know  occurring  exclusively  on 
plants  of  this  family,  the  other,  Colleto- 
trichum sp.,  occurring  only  on  alfalfa  in 
northern  Ohio.  The  first  one,  which  we 
may  call  clover  anthracnose,  was  discov- 
ered in  Tennessee  and  has  appeared  upon 
alfalfa  as  well  as  red  clover  in  the  south- 
em  portion  of  Ohio  and  in  Arkansas.  It 
is  less  prevalent  on  alfalfa  than  upon  the 
red  clover.  Both  of  these  diseases  show 
as  a  specific  lesion  or  diseased  spot  on 
the  stem  or  leaf  stalk  in  the  advanced 
stages  of  attack.  Following  this  the 
plants  wilt  or  die  and  are  discovered  in 
this  way. 

Bacterial  Blight   (Yellowing) 

A  bacterial  blight  of  alfalfa,  of  which 
the  causal  organism  has  not  been  definite- 
ly determined,  has  been  reported  from 
Colorado  where  it  appears  to  be  spread- 
ing. In  1907  and  to  a  still  greater  extent 
in  1908,  there  was  much  complaint  of  gen- 
eral yellowing  of  leaves  of  second  crop 
alfalfa  in  Ohio  and  adjoining  states,  even 
extending  to  North  Carolina.  The  symp- 
toms are  general  yellowing  of  this  crop. 

Black  Spot 

Phyllachora  trilfolii  (Pers.)  Fckl. 
Is  due  to  a  fungus  which  attacks  the 
leaves  of  clover  causing  dead  spots  and 
dark  discolorations  on  the  under  side  of 
the  leaves.  As  a  rule  these  attacks  come 
so  late  in  the  working  life  of  the  leaves 
that  the  injury  is  slight. 

A.  D.  Selby, 
Wooster.    Ohio. 
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Crown  Gall 

Urophlyctis  Alfalfae 

H.  S.  Jackson 

This  is  a  comparatively  new  disease  in 
North  America.  It  was  first  observed  in 
this  country  in  California  in  1909,  and 
has  since  been  found  elsewhere  only  in 
Arizona  and  Oregon.  This  disease  was 
first  called  to  the  attention  of  the  writer 
in  May,  1911,  when  specimens  of  alfalfa 
crowns  affected  with  this  disease  were 
sent  in  from  Josephine  county.  Since 
that  time  it  has  been  reported  from  a 
number  of  sections  in  Jackson  and  Jo- 
sephine counties.  It  is  probable  that  the 
disease  occurs  also  in  other  localities,  but 
our  attention  has  not,  as  yet,  been  called 
to  it. 

The  disease  was  first  described  from 
Ecuador  in  1892  and  has  since  been  re- 
ported from  a  number  of  sections  in 
Europe,  notably  Germany,  Bulgaria  and 
England. 

So  far  as  is  known,  the  disease  affects 
only  the  alfalfa.  Experiments  carried  on 
in  an  attempt  to  grow  it  on  clover  and 
other  plants  have  failed. 

Symptoms 

The  disease  is  characterized  by  the 
formation  of  galls  at  the  crown  of  the 
plant.  The  galls  are  more  abundantly 
produced  at  the  base  of  the  stem,  but  may 
occur  on  the  upper  part  of  the  root.  The 
galls  in  some  cases  occur  several  inches 
above  the  ground  on  the  stems.  They 
present  a  very  much  roughened  exterior 
and  vary  in  size  from  that  of  a  pea  or 
smaller  up  to  four  or  five  inches  in  dia- 
meter.   In  form  they  are  often  confluent. 

Seriously  affected  plants  are  killed. 
Usually  the  disease  will  be  found  in  the 
field  in  patches  in  which  many  of  the 
plants  are  dead  or  in  various  stages  of 
decline.  The  diseased  plants  are  of  a 
weak  growth;  the  foliage  is  yellow  and 
the  leaves  are  reduced  in  size. 

Cause 

Crown  gall  of  alfalfa  must  not  be  con- 
fused with  the  familiar  crown  gall  of 
trees,  small  fruits,  etc.  It  is  not  the 
same,  and  it  is  unfortunate  that  there  is 
similarity  in  the  common  names.    Crown 


gall  on  trees  and  small  fruits,  as  noted 
in  another  part  of  this  report,  is  a  bac- 
terial disease. 

Crown  gall  of  alfalfa,  on  the  other 
hand,  is  caused  by  a  fungus  of  low  order, 
known  technically  as  Urophlyctis  alfalfae. 
This  is  one  of  the  Chytridiales,  one  of  the 
lowest  orders  of  Phy corny cetes.  In  this 
group  the  mycelium  is  sparingly  de- 
veloped. The  presence  of  the  fungus  in 
the  tissues,  however,  causes  a  stimu- 
lation which  results  in  an  abnormal  de- 
velopment of  the  cells  of  the  alfalfa  at 
the  point  of  attack.  On  the  mycelium, 
resting  sporangia  are  produced  by  a  sim- 
ple sexual  process.  These  are  found  in 
groups  in  small  cavities  in  the  tissue  of 
the  gall.  These  groups  may  be  observed 
with  the  aid  of  a  good  hand  lens,  by  mak- 
ing a  cut  through  a  fresh  gall.  The  spor- 
angia are  liberated  by  the  rotting  of  the 
galled  tissue  and  serve  to  spread  the 
disease.  When  they  germinate  they  pro- 
duce a  number  of  small  motile  spores 
which  cause  the  infection  of  new  plants. 

It  is  probable  that  the  disease  has 
been  Introduced  into  the  state  through 
seed.  It  might  be  disseminated  through 
alfalfa  hay.  It  is  possible  that  it  might 
be  carried  some  distance  by  the  wind  and 
might  be  spread  locally  from  one  part  of 
a  field  to  another  or  into  new  fields  by 
accidental  transfer  of  soil  in  which  rest- 
ing sporangia  are  present  or  in  which 
there  are  bits  of  decayed  galls.  This 
might  occur  from  driving  across  a  field 
in  which  the  disease  is  present  and  car- 
rying the  infectious  material  in  soil  on 
the  wagon  wheels  or  hoofs  of  the  horses. 

Remedy 

No  remedy  is  known.  When  the  dis- 
ease becomes  so  serious  as  to  render 
the  field  unprofitable,  a  rotation  of  at 
least  three  years'  duration  to  other  than 
leguminous  crops  should  be  practiced. 
The  disease  might  be  prevented  from 
spreading  in  a  field,  if  the  spots  are  ob- 
served soon  enough,  by  a  complete  de-. 
struction  of  the  diseased  plants.  It 
might  be  advisable  also  to  hoe  the  top 
soil  toward  the  center  and  thoroughly 
spray  the  ground  with  copper  sulphate 
or  Bordeaux  mixture.     As  a  general  pre- 
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caution,  It  might  be  well  to  avoid  pur- 
chasing seed  from  localities  in  which  the 
disease  is  known  to  exist.  Seed  disinfec- 
tion might  perhaps  be  practical,  but  this 
has  not  been  demonstrated.  Crown  gall 
is  a  serious  disease,  and  if  it  becomes  gen- 
eral in  the  state,  is  likely  to  cause  great 
loss.  It  is  hoped  that  all  growers  will 
be  on  the  lookout  for  the  trouble  and 
will  use  every  effort  to  prevent  it  from 
spreading.  Little  is  known  of  the  disease 
as  it  occurs  under  American  conditions. 
A  thorough  investigation  of  the  trouble 
would  be  desirable. 

Dodder  of  Alfalfa  and  Clover 

H.  S.  Jackson 
Cuacuta  sp. 
A  trouble  of  alfalfa  and  clover  common 
in  the  Northwest  and  somewhat  different 
in  nature  from  any  of  the  diseases  pre- 
viously discussed,  is  caused  by  a  parasitic 
flowering  plant  known  as  dodder.  The 
dodders  are  weeds  which,  as  causing  a 
disease  of  clover  and  alfalfa,  are  known 
to  be  common  throughout  the  world,  in- 
cluding nearly  all  sections  of  the  United 
States  where  these  crops  are  grown. 

Kinds  of  Dodder 

Contrary  to  the  usual  idea,  dodder  in 
clover  and  alfalfa  is  not  caused  by  a 
single  kind  or  species,  but  by  several 
different  species  of  dodder  which  may 
exist  upon  these  hosts.  *Hillman  gives 
five  species  of  dodder  which  are  known 
to  affect  alfalfa  and  clover  in  the  United 
States.  Concerning  these  he  offers  the 
following  information: 

"Clover  dodder  (Guscuta  epithymtum, 
often  referred  to  as  Cttacuta  trifolii)  in- 
fests both  the  true  clovers  and  alfalfa 
indiscriminately.  It  is  widely  distribut- 
ed in  foreign  countries  and  in  the  United 
States  east  of  the  Mississippi  river  and 
in  the  Northern  Pacific  states. 

"Small-seeded  alfalfa  dodder  (Guscuta 
planiflora)  as  it  occurs  in  this  country 
appears  to  confine  its  attacks  to  alfalfa 
in  preference  to  the  true  clovers.  Thus 
far  there  is  no  evidence  of  any  damage 
from  this  dodder  to  red,  alsike,  or  white 


*  Hlllman.  Dodder  in  Relation  to  Farm 
Seeds.  U.  S.  Department  of  Agriculture,  Farm- 
ers Bulletin  806,  1907. 


clovers.  This  is  by  far  the  most  abund- 
ant and  destructive  of  the  dodders  in 
the  Western  states. 

"Field  dodder  (Guscuta  arvensis,  as 
recognized  in  the  botanies)  is  widely  dis- 
tributed throughout  the  United  States. 
It  infests  both  the  clovers  and  alfalfa  and 
also  many  wild  herbaceous  plants.  It  has 
proved  injurious  to  sugar  beets  in  Utah. 

"Large-seeded  alfalfa  dodder  (Guscuta 
indecora)  is  common  in  the  West,  espe- 
cially in  Utah.  It  infests  alfalfa  as  well 
as  various  wild  plants,  but  it  does  not  ap- 
pear to  damage  the  true  clovers. 

"Chilean  dodder  (Guscuta  racemosa 
chileana)  is  not  generally  known  in  this 
country.  It  is  common  in  South  Ameri- 
ca and  has  been  reported  from  Europe. 
It  is  said  to  have  fiourlshed  for  a  time 
in  California  many  years  ago,  but  sub- 
sequently disappeared.  It  is  of  interest 
because  of  its  prevalence  in  alfalfa  and 
red  clover  seed-producing  regions  of  South 
America,  from  which  seed  is  being  sent 
to  the  United  States,  for  this  dodder  in- 
fests both  alfalfa  and  red  clover.  Little 
is  known  of  this  dodder  in  its  relation 
to  forage  crops  in  this  country,  but  since 
it  is  being  brought  here  in  considerable 
quantity  from  South  America  it  is  very 
likely  that  it  will  become  one  of  the  sev- 
eral injurious  species  established  in  the 
United  States." 

The  three  most  common  ones  found  in 
alfalfa  seed  in  the  Northwest  are  Gus- 
cuta planiflora,  Guscuta  arvenis  and 
Guscuta  indecora.  Guscuta  arvenis  is 
common  upon  clover  as  well  and  Gus- 
cuta epithymum  is  also  common  in  this 
state. 

Appearance  In  Field 

Dodder  may  be  recognized  at  a  dis- 
tance by  the  yellow  appearance  of  spots 
in  the  field.  At  close  range  this  appear- 
ance will  be  found  to  be  due  to  the  abund- 
ance of  the  yellow  thread-like  dodder 
plants  which  twine  about  the  stems  of 
the  alfalfa  or  clover.  At  first  the  dodder 
will  be  seen  only  in  a  small  area,  infect- 
ing one  or  two  plants.  It  rapidly  spreads 
in  all  directions  by  branching  of  the 
threads  from  these  to  other  plants  till 
large    areas    are    covered.      During    this 
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spreading,  the  plant  first  infested  will 
gradually  be  killed  by  the  parasite.  The 
dodder  dies  with  it,  but  continues  to  grow 
along  the  edges  of  the  spot,  so  that,  in 
the  late  season,  dead  spots  surrounded  by 
a  circle  of  dodder  Infested  plants  may  be 
obserred  in  alfalfa  or  clover  fields.  The 
dodder  in  the  meantime  has  blossomed 
profusely  and  ripened  its  seed. 

Dodder  In  General 

The  dodders,  or  love-vines,  are  para- 
sitic flowering  plants  closely  related  to 
the  morning  glories,  or  bind  weeds. 
There  are  several  species  occurring  in 
this  state  besides  those  species  which  at- 
tack alfalfa  and  clover.  Most  of  these 
grow  on  weeds,  particularly  in  moist  bot- 
tom lands,  and  do  no  damage  to  the 
farmers'  crops. 

These  plants  are  peculiar  in  that  they 
are  parasitic  in  habit,  depending  on  the 
plants  upon  which  they  grow  for  their 
food,  instead  of  elaborating  it  for  them- 
selves from  the  soil  moisture  and  air  as 
plants  possessing  green  color  are  able 
to  do.  Dodders  are  destitute  of  this 
green  color  called  chlorophyll  and  so  have 
not  the  power  of  elaborating  food  for 
themselves.  The  plant  consists  of  a  yel- 
low stem  which  is  practically  leafless. 
The  leaves  have  been  reduced  to  very 
small  scales.  The  flowers  are  minute  and 
are  usually  produced  in  clusters  on  the 
stem. 

Life  History 

During  the  first  stages  of  growth  the 
young  dodder  plant  is  self  supporting,  but 
is  wholly  dependent  on  the  food  stored  in 
the  seed.  The  seed,  when  it  first  ger- 
minates, consists  solely  of  a  yellow 
thread-like  stem.  The  plantlet  may  or 
may  not  attach  itself  to  the  ground.  It 
grows  independently  until  the  food  in  the 
seed  is  used  up.  During  this  time  the 
thread-like  stem  has  grown  sufllciently  to 
grasp  and  twine  about  some  green  plant 
growing  near  by.  If  this  g^reen  plant  Is 
not  one  upon  which  the  particular  species 
of  dodder  naturally  grows,  it  dies.  If 
the  plant  is  one  for  which  the  dodder  has 
a  natural  affinity,  it  twines  about  the 
stem  and  sends  suckers  or  haustoria  into 
the  tissue,  thus  linking  the  two  plants 


together.  The  haustoria  serve  both  as 
holdfasts  for  the  dodder's  support  and  as 
feeding  organs  through  which  the  dodder 
takes  the  juices  of  the  host,  depriving  it 
of  needful  food  which  it  has  manufac- 
tured for  its  own  use. 

Propagation  and  Dissemination 

Dodder  is  most  commonly  distributed 
by  the  seed  being  mixed  with  the  seed  of 
the  host  plant.  The  various  species  of 
dodder  are  common  In  the  districts  where 
alfalfa  and  clover  seed  are  grown  and 
the  seed  of  both  host  and  parasite  are 
matured  about  the  same  time,  consequent- 
ly when  an  infested  crop  of  clover  or 
alfalfa  is  harvested,  the  seed  is  usually 
found  contaminated  with  a  certain  per- 
centage of  the  dodder  seed.  In  this  way 
the  disease  is  disseminated  far  and  wide. 
The  mixed  seeds  germinate  when  plant- 
ed, whereupon  the  dodder  soon  attaches 
itself  to  the  clover  and  alfalfa,  and  after 
becoming  permanently  established  on  one 
plant  may  be  spread  from  plant  to  plant 
in  the  field,  slowly  infesting  considerable 
areas. 

When  dodder  is  established  in  the  field 
it  may  be  disseminated  by  seed  to  other 
parts  of  the  field  during  mowing  and  rak- 
ing. The  dodder  plant  may  remain  alive 
for  several  days  on  the  host  plant  after 
it  has  been  cut,  and  If  such  diseased 
plants  or  parts  of  plants  are  scattered  to 
other  parts  of  the  field  the  dodder  may 
obtain  a  foothold  on  new  plants  and  thus 
start  other  spots.  It  is  shown  that  in 
New  York  dodder  (Cuscuta  epithymum) 
may  live  over  winter  on  the  crowns  of 
Infested  plants.  The  seed  of  the  small- 
seeded  dodder  which  is  so  common  in  the 
West,  may  be  spread  by  irrigation  water. 

Preventive  Measures 

Since  dodder  is  disseminated  almost  ex- 
clusively through  the  seed,  the  most  ob- 
vious method  of  preventing  the  introduc- 
tion of  this  trouble  is  by  planting  clean 
seed,  that  is,  seed  which  has  no  dodder 
mixed  with  It.  Certain  species  of  dodder 
infesting  alfalfa  may  be  entirely  removed 
by  proper  screening.  The  large-seeded 
species  of  dodder  cannot  be  entirely  re- 
moved by  any  process  of  screening  known 
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at  the  present  time.  White  and  alsike 
clover,  on  account  of  their  small  size,  can- 
not be  entirely  freed  from  dodder.  Red 
clover,  by  thorough  re-cleaning,  can  be 
entirely  freed  of  clover  and  small-seeded 
alfalfa  dodder.  The  size  of  the  screen  is 
important,  but  sufficient  space  is  not  avail- 
able here  for  thorough  discussion  of  the 
processes  of  separation. 

The  most  logical  precaution  to  take  is 
never  to  plant  seed  infested  with  dodder. 
This  can  be  accomplished  by  buying  only 
the  best  of  re-cleaned  seed  and  having  it 
previously  tested  by  an  expert  for  the 
presence  of  dodder. 

When  dodder  becomes  introduced  into 
a  field,  the  method  of  eradication  is  fre- 
quently difficult,  depending  upon  the  lo- 
cation of  the  field  and  the  species  of  dod- 
der. Space  will  not  permit  a  detailed  dis- 
cussion here  of  the  methods  of  eradication, 
and  interested  growers  should  apply  for 
information  to  the  Experiment  Station, 
giving  a  full  statement  of  conditions,  or 
should  procure  a  copy  of  the  farmers'  bul- 
letin above  mentioned,  in  which  the  meth- 
ods of  eradication  are  fully  discussed. 

Downy  Mildew 

Peronospora  trifoliorum  D'By. 
The  downy  mildew  fungus  has  occurred 
in  Colorado,  and  is  very  liable  to  occur 
in  other  states.    No  suggestions  can  yet 
be  made  as  to  its  prevention. 

A.  D.  S. 

Leaf  Spot 

Pseudopeziza  medicaginis 

H.  S.  Jackson 

The  common  disease  of  the  alfalfa 
known  as  leaf  spot  is  prevalent  in  most 
sections  of  the  country  where  alfalfa  is 
grown.  It  is  also  the  most  common  fun- 
gous disease  on  this  crop  in  Oregon,  but 
under  the  ordinary  conditions  is  not  re- 
sponsible for  large  losses. 

Symptoms 

The  disease  is  characterized  by  the  for- 
mation of  brown  or  black  irregular  spots 
on  either  side  of  the  leaf.  The  spots  are 
most  conspicuous,  however,  on  the  upper 
surfaces.  They  are  small,  seldom  over 
one-eighth  of  an  inch  in  diameter,  and 
are   scattered    irregularly   but   frequently 


very    thickly    over   the    surfaces   of    the 
leaves. 

Cause 
In  many  of  the  spots  the  presence  of 
little  shining  amber-colored  structures 
with  black  margins  may  be  observed  by 
the  aid  of  a  good  pocket  lens.  These  are 
the  fruiting  bodies  of  the  fungus  causing 
the  disease  which  is  known  technically  as 
Pseudopeziza  medicaginis.  These  struc- 
tures are  the  apothecia  or  fruiting  bodies 
of  the  fungus  and  contain,  in  a  layer  on 
the  upper  surface,  many  cylindrical  sacs, 
called  asci.  Eight  spores  are  formed  In 
each  of  these  asci. 

The  general  effect  of  these  spots  on  the 
leaves  is  to  cause  them  gradually  to  turn 
yellow  and  fall,  so  that  the  plants,  where 
severely  affected,  may  be  almost  entirely 
stripped  of  foliage.  This  brings  about  re- 
duction in  forage,  and,  on  account  of  hin- 
dering the  normal  development  of  foliage, 
results  in  interference  with  root  growth 
which  may  cause  reduction  in  subsequent 
crops. 

In  Western  Oregon  the  fungus  is  most 
abundant  in  the  fruiting  condition  in  the 
fall,  when  mature  spores  are  produced  in 
large  numbers  from  September  to  Decem- 
ber. It  is  possible  that  the  fungus,  under 
Oregon  conditions,  spreads  all  winter.  It 
is  probable  that  the  fungus  is  dissemin- 
ated locally  most  frequently  by  the  wind, 
but  there  is  evidence  to  show  that  it  may 
be  carried  to  new  localities  through  the 
seed. 

A  similar  disease,  which  is  considered 
by  some  authorities  as  identical  with  the 
alfalfa  leaf  spot,  but  which  is  usually 
referred  to  by  scientists  as  Pseudopeziza 
trifoliorum,  occurs  in  Oregon  on  red 
clover. 

Remedy 

On  account  of  the  nature  of  the  host 
crop,  no  very  satisfactory  remedy  for  this 
trouble  suggests  itself.  When  the  disease 
appears  to  be  serious  in  the  spring  so  that 
the  leaves  drop  abundantly  and  the  forage 
value  is  likely  to  be  much  reduced  in  the 
first  crop,  it  might  be  advisable  to  mow 
the  plants  early,  as  this  would  cause  a 
tendency  to  throw  out  new  sprouts  which 
would  grow  vigorously  and  might  escape 


CLOVER  AND  ALFALFA  DISEASES 


821 


the  disease.  It  is  also  recommended  that 
where  It  becomes  abundant  prior  to  cut- 
ting any  crop,  the  plants  be  mowed  a  little 
earlier  than  usual  in  order  to  save  loss  of 
foliage. 

This  disease  is  seldom  serious  enough 
to  warrant  plowing  up  a  field.  Should  it 
ever  become  so,  rotation  to  other  than 
leguminous  crops  should  be  resorted  to. 

Boot  Nodules  and  Boot  Tobercleg  Upon 

Legnminosae 

Upon  removal  of  the  roots  of  the  clover 
plant  from  the  soil  one  finds  minute  en- 
largements which  are  the  subject  of  fre- 
quent inquiry.  These  are  nodules  or 
tubercles  as  they  were  formerly  called, 
caused  by  the  messmate-living  of  certain 
nitrifying  organisms,  or  microbes,  with 
the  clover  plant.  To  these  microbes  in 
this  communal  life  is  due  the  power  of 
withdrawing  nitrogen  from  the  atmos- 
phere and  fixing  it  in  the  tissues  of  the 
clover  plants.  The  same  applies  in  gen- 
eral to  the  nodules  upon  plants  of  this 
order,  the  Papilionaceae.  It  thus  follows 
that  these  nodules  are  the  normal  condi- 
tion of  properly  nourished  leguminous 
plants  of  the  order  Papilionaceae,  and  it 
likewise  follows  that  the  full  value  of  this 
work  of  nitrogen  fixing  is  only  realized 
for  manurlal  purposes  when  the  tissues  of 
the  clover  plants  decay  in  the  soil. 

Boot  Bot 

Fusarium  roseum  Lk. — Gibherella 

Saubineti  (Mont.)  Sacc. 
The  same  parasitic  fungus  which  at- 
tacks wheat  in  the  form  of  scab  and  also 
red  clover,  has  been  found  killing  out  al- 
falfa. This  fungus  may  survive  in  stubble 
fields  where  wheat  and  oats  have  been 
grown.  It  readily  kills  off  the  young 
seedlings  of  alfalfa  and  if  the  soil  is  not 
fully  prepared  for  alfalfa  seedings,  the 
root-rot  may  extend  its  work  and  further 
destroy  the  stand.  At  present  nothing 
better  is  known  than  adequate  dressings 
of  lime,  preferably  raw  limestone,  for 
areas  to  be  seeded,  together  with  their 
proper  enrichment.  While  not  specifically 
noted  in  America,  another  root  rot  fungus 
somewhat  known  on  other  crops  (Rhizoc- 
tonia)  has  also  been  reported  upon  alfalfa 
from     France.      Another  root  rot  fungus 


(Ozonium  omnivorum  Shear)  well  known 
upon  cotton,  also  attacks  alfalfa  in  the 
Southwest. 

Bust 

Uromycea  Trifolii  (A.  &  S.)  Wirt 
The  various  sorts  of  the  cultivated 
clover,  red,  alsike,  mammoth,  etc.,  are  at- 
tacked by  a  clover  rust.  If  one  will  ex- 
amine the  small,  dark  spots  in  the  clover 
leaves,  he  will  find  a  cluster  of  this  red- 
dish fungus  beneath.  This  rust  does  not 
spread  to  other  plants  than  clovers  and 
is  commonly  regarded  as  more  disfiguring 
than  destructive.  It  is  not  nearly  so  in- 
jurious as  the  leaf  spot  of  alfalfa  which 
is  similar  in  appearance. 

Stem  Blight 

Fusarium  roseum  Lk. 
Stem  blight  of  clover  has  been  found 
to  be  due  to  the  same  fungus  as  that  of 
wheat  scab.  This  fungus  has  been  found 
to  cause  the  death  of  seedling  wheat  plants 
and  to  follow  harvest  by  attacks  on  clover 
stems.  It  appears  at  this  time  to  be  one 
of  the  serious  forms  of  clover  sickness. 
The  writer  looks  upon  it  as  liable  to  be 
much  more  serious  even  than  anthrac- 
nose.  The  only  present  suggestion  for 
control  will  apply  to  control  of  the  wheat 
scab  fungus  through  recleaning  of  seed 
and  separation  of  all  scab  infected  kernels. 
It  is  quite  likely  that  clover  seedings  made 
in  a  dry  year  with  little  grain  scab  will 
not  be  exposed  to  the  same  danger  from 
this  blight  as  those  made  in  wet  seasons 
when  the  disease  is  very  bad  in  the  grain. 

A.   D.   Selby 
Stem  Rot.    See  Wilt,  this  section. 

Wilt  or  Stem  Bot 

Sclerotinia  trifoliorum 
H.  S.  Jackson 
The  disease  known  as  the  alfalfa  wilt 
is  common.  It  was  first  described  in  Eu- 
rope but  is  also  recorded  in  many  widely 
separated  sections  of  this  country.  It  has 
been  reported  as  serious  in  New  York  and 
California  and  has  recently  been  found  by 
the  writer  to  be  common  in  Oregon.  It 
was  first  observed  in  certain  fields  in  the 
Willamette  valley.  It  is  found  to  be  most 
abundant  and  to  spread  most  rapidly  dur- 
ing the  fall,    when    the    surface  of  the 


822 


ENCYCLOPEDIA  OP   PRACTICAL  HORTICULTURE 


ground  is  more  or  less  constantly  moist. 
It  seems  to  be  more  serious  also  where 
there  is  a  heavy  stand  of  alfalfa. 

The  disease  is  known  to  attack  clover 
almost  as  seriously  as  alfalfa.  It  is  prob- 
able that  this  disease  is  one  of  the  causes 
for  the  difTiculty  frequently  experienced 
in  obtaining  and  holding  a  stand  of  alfalfa 
or  clover  in  Western  Oregon. 

Symptoms 

The  disease  is  characterized  by  a  wilt 
brought  about  by  rot  developed  on  the 
stems  at  the  surface  of  the  ground  or 
some  distance  above.  The  disease  fre- 
quently kills  the  plants  and  on  this  ac- 
count large  areas  may  be  found  in  the 
field  where  the  plants  have  been  entirely 
killed  out.  The  roots,  however,  may  not 
always  be  destroyed,  and  may  later  throw 
out  new  sprouts.  The  rotting  is  invari- 
ably accompanied  by  a  white  cottony 
growth  of  mold  over  the  surface  of  the 
stems  and  leaves  and  on  the  ground 
around  the  bases  of  the  diseased  plants. 
In  this  cottony  mold  are  developed,  quite 
abundantly,  black  Irregular  shaped  bodies 
of  fungus  tissue  known  as  sclerotia.  In 
exceptional  cases  these  are  as  large  as  a 
pea.  They  may  also  be  found  inside  the 
stems  of  plants  which  have  been  killed  by 
the  disease. 

Cause 

This  fungus  is  similar  to  the  one  which 
causes  lettuce  drop  and  by  some  author- 
ities is  considered  identical,  though  this 
has  not  been  proved  by  careful  investiga- 
tion. It  seems  best  for  the  present  to 
consider  it  distinct  and  to  use  the  name 
Sclerotinia  trifoliorum.  This  fungus  de- 
velops no  summer  spores.  The  cottony 
growth  is  the  mycelium  which  is  also  de- 
veloped inside  the  tissues.  The  sclerotia 
are  resting  bodies  from  which  there  devel- 
ops stalked  fruiting  bodies  known  as  apo- 
thecla.  These  are  usually  described  as  de- 
veloping only  after  a  period  of  rest,  com- 
monly in  the  spring  of  the  year  in  nature. 
In  Oregon,  however,  they  are  found  devel- 
oping in  fall,  almost  immediately  after 
being  formed,  without  any  period  of  rest. 
Under  our  conditions  the  disease  seems  to 
spread  most  abundantly  during  the  fall 
and  winter,  though  this  has  not  been  as 


thoroughly    Investigated    as    would     be 
desirable. 

Remedy 

No  remedy  for  diseased  plants  Is  known. 
On  account  of  the  nature  of  the  host 
plants,  it  Is  probable  that  no  practical 
remedy  will  be  developed.  Where  the 
disease  has  become  serious,  rotation 
should  be  practiced.  The  disease  seems 
to  be  more  abundant  on  heavy  soils,  es- 
pecially where  the  drainage  is  not  rapid, 
and  such  soils,  if  possible,  should  be 
avoided. 

Yellowing.    See  Bacterial  Blight. 

CLOYEB  AND  ALFALFA  PESTS 

Alfalfa  Crane  Fly 

Tipula  simplex  Doane  (Family  Tipulldae) 

General  Appearance 

The  adults  are  long-legged,  slender- 
bodied  insects  of  a  light  brown  color.  The 
females  are  wingless  while  the  males  are 
winged  and  somewhat  smaller,  lighter  in 
color  and  with  longer,  frailer  legs.  The 
average  length  of  the  adult  female  is  about 
one-half  of  an  Inch. 

Life  History 

The  small,  oval,  dark  gray  eggs  are  de- 
posited as  deeply  into  the  soil  as  the 
length  of  the  female's  abdomen  will  al- 
low. They  are  laid  throughout  the  early 
spring  and  summer.  These  soon  hatch 
into  light  colored  maggots,  which  begin 
to  feed  upon  the  roots  of  plants.  When 
full  grown  they  are  from  three-fourths 
to  nearly  an  Inch  in  length — ^the  color 
being  a  very  dark  brown.  The  maggots 
remain  in  moist  or  wet  places,  breathing 
water  through  spiracles  at  the  posterior 
end.  The  pupae  greatly  resemble  the  lar- 
vae in  shape  and  color  until  nearly  time 
to  develop  into  the  adults,  when  the 
wings  and  legs  begin  to  appear.  The 
body  segments  are  provided  with  sharp 
spines  which  project  backwards  and  by 
which  they  are  able  to  wriggle  to  the  su^ 
face  when  ready  to  emerge.  The  broods 
overlap  so  that  all  stages  may  be  found. 
The  insect  probably  hibernates  in  the  lar- 
val forms  and  pupate  early  in  the  spring, 
giving  rise  to  the  adults.  These  bring 
forth  young  larvae,  which  become  de- 
structive early  in  the  summer. 
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Food  Plants 

The  larvae  feed  entirely  upon  the  roots 
of  plants.  Undoubtedly  a  great  variety 
are  attacked.  Serious  damage  has  been 
reported,  due  to  its  ravages  in  alfalfa  and 
clover  fields. 

Control 

The  greatest  amount  of  damage  is  us- 
ually done  in  fields  which  have  long  been 
seeded  to  alfalfa  or  clover,  where  the 
breeding  has  not  been  disturbed.  Plow- 
ing and  thorough  cultivation  will  destroy 
most  of  the  larvae,  which  are  either 
crushed  or  die  for  lack  of  sufticient  mois- 
ture. The  females  being  wingless  are 
unable  to  migrate  sufficiently  to  cause 
serious  damage  in  one  year.  A  cultivated 
crop  once  in  two  or  three  years  as  a  ro- 
tation with  clover  or  alfalfa  is  recom- 
mended when  the  destructiveness  of  the 
pest  warrants  strict  remedial  measures. 

Natoral  Enemies 

Games  and  Newcomer  report  a  tachinid 
fly  as  parasitic  upon  the  larvae. 

E.  O.  Essio 

Alfalfa  Looper 

Autographa  gamma  calif omica  Speyer 
(Family  Noctuidae) 

General  Appearance 

The  adult  moths  have  a  wing  expanse 
of  about  one  and  one-fourth  inches  with 
the  body  a  little  over  one-half  an  inch 
long.  The  fore  wings  are  light  bluish- 
gray  with  rose  or  rust-colored  and  light 
markings,  a  very  distinctive  feature  of 
which  is  one  shaped  like  the  Greek  letter 
gamma  near  the  middle.  The  hind  wings 
and  body  are  dull  gray.  The  eggs  are 
hemispherical  and  pale  yellow. 

The  young  caterpillars  are  light  green 
while  the  fully  developed  forms  are  dark 
olive-green;  head  light  green;  three  dark 
longitudinal  lines  on  the  body;  a  dark 
spot  back  of  the  eye.  There  are  three 
pairs  of  well-developed  front  legs,  two 
pairs  of  abdominal  legs  Just  back  of  the 
middle,  and  one  pair  at  the  extreme  pos- 
terior end.  When  full  grown  the  larvae 
attain  a  length  of  about  one  inch.  The 
cocoon  is  loosely  spun  of  white  silk;  the 
chrysalis  being  brownish  black  in  color, 
or  paler. 


Life  History 

According  to  J.  A.  Hyslop,  of  the  United 
States  Department  of  Agriculture,  this  in- 
sect passes  the  winter  in  the  pupal  and 
adult  stages,  the  moths  appearing  early 
in  the  spring  and  are  especially  active, 
laying  eggs  in  May  and  June  in  the  alfal- 
fa fields.  The  young  larvae  or  loopers 
are  plentiful  in  June,  feeding  upon  the 
leaves  of  the  plants.  In  about  two  weeks 
they  are  full-grown  and  spin  a  loose  white 
cocoon  among  the  leaves,  in  which  to  pu- 
pate. After  twelve  days  the  adult  moths 
emerge.  The  entire  life  cycle  requires 
about  a  month.  There  are  two  generations 
a  year — the  second  broods  coming  on  in 
July. 

Food  Plants 

The  larvae  are  very  destructive  to  al- 
falfa, working  upon  the  leaves  and  blos- 
soms. They  also  feed  upon  clover,  garden 
peas,  cabbage,  barley,  elder,  dock  and 
wild  malva. 

Natural  Enemies 

As  very  well  shown  by  Mr.  Hyslop,  this 
insect  is  so  held  in  check  by  natural 
enemies  that  artificial  remedies  are  yet 
unnecessary.  Internal  hymenopterous 
parasites  and  tachinid  flies  are  respon- 
sible for  the  good  work.  In  the  state  of 
Washington  five  of  the  former  and  two  of 
the  latter  have  been  recorded. 

Alfalfa  Weevil 

PhytonomuB  posticus 
This  threatening  pest  belongs  to  the 
snout  beetle  family.  Its  native  home 
seems  to  have  been  the  shores  of  the 
Mediterranean  sea.  It  appeared  first  in 
this  country  in  Utah,  about  1904.  It  haa 
spread  by  1914  to  the  greater  part  of  the 
alfalfa  district  of  Utah,  to  several 
counties  in  the  southwestern  part  of  Ida- 
ho and  several  points  in  Wyoming. 

It  feeds  upon  other  legumes  besides  al- 
falfa but  does  its  greatest  damage  there. 

Life  History 

The  eggs  are  laid  in  April,  May  and 
June,  two  to  thirty  in  number  in  one 
place  in  the  stems  of  the  alfalfa  in  feed- 
ing punctures.  Females,  under  favorable 
conditions,  lay  several  hundred  eggs  dur- 
ing the  egg  laying  period.  The  eggs  hatch 
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in  10  to  12  days  and  the  larvae  begin 
feeding  in  the  tender  stems.  After  a  few 
days  they  emerge  and  find  a  leaf  bud 
which  they  enter  and  feed  in  conceal- 
ment. The  larva  passes  through  its  three 
moults  in  three  to  seven  weeks,  pupates 
and  emerges  in  about  nine  days  there- 
after. 

The  adult  is  less  than  one-quarter  of  an 
inch  long  and  covered  with  short,  dark 
brown  hairs  mixed  with  gray  and  black. 
They  do  great  damage  to  the  stems  and 
leaves  of  the  alfalfa.  With  a  few  ex- 
ceptions they  do  not  reproduce  until  the 
following  spring,  overwintering  in  the 
crowns  of  the  alfalfa  and  in  trash  about 
the  fields.  They  spread  mainly  by  flight, 
soon  after  emerging  as  adults,  assisted  by 
the  winds.  Also  in  freight  cars,  wagons, 
irrigating  ditches,  hay,  etc.  The  state  of 
California  maintains  a  quarantine  against 
both  Idaho  and  Utah. 

Control 

Numerous  methods  have  been  tried  for 
the  control  of  the  alfalfa  weevil.  The  one 
that  seems  to  be  the  most  promising  on  a 
large  scale  is  that  of  going  over  the  field 
after  each  cutting  with  a  spring-tooth 
harrow  with  a  wire  brush  attached.  This 
crushes  a  good  many  of  the  weevils  and 
larvae  and  raises  a  dust  which  is  dis- 
tasteful to  them.  It  also  forms  a  dust 
mulch  helping  to  conserve  moisture  and 
stimulates  the  alfalfa  to  vigorous  growth. 
The  cost  of  this  method  is  $2  to  $5  per 
acre,  according  to  Merrill. 

References 

Utah  Experiment  Station  Bulletin  110. 
Bureau  of  Entomology  Bulletin  112. 
California  Commission  of  Horticulture, 
I,  Nos.  1  and  10. 
Beax  Thrtps.     See  under  Bean. 

Clover  or  Almond  Mite 

Bryohia  pratensis  Garman 

General  Appearance 

The  young    mites    are    red,  becoming 

brown  when  fully  developed.  Though  very 
much  smaller  than  a  pinhead  this  species 
is  much  larger  than  any  of  the  common 
destructive  mites  in  this  state.  The  eggs 
are  very  minute,  so  small  as  to  be  scarce- 
ly visible  to  the  naked  eye;  globular  and 
red. 


Life  History 

The  eggs  deposited  in  the  fall  hatch 
with  the  first  warm  spring  weather  and 
the  mites  at  once  begin  to  work.  Their 
development  is  very  rapid  and  reproduc- 
tion exceedingly  great,  so  by  summer 
there  are  often  sufficient  numbers  to  do 
great  damage.  Breeding  and  work  con- 
tinue until  fall,  when  the  eggs  are  laid 
and  operations  suspended  until  these 
hatch  in  the  spring. 

Food  Plants 

This  mite  is  an  omnivorous  feeder  and 
may  be  found  upon  a  great  variety  of 
plants.  Peas,  clover  and  alfalfa  are  se- 
verely attacked,  while  they  also  feed  up- 
on grass,  grains  and  buckwheat.  Peach, 
apple,  plum,  apricot,  prune,  cherry,  al- 
mond and  quince  trees  are  also  among  the 
food  plants. 

Control 

For  this  pest  Mr.  W.  H.  Volck  especi- 
ally recommends  the  following  formula: 
Water,  100  gallons;  flour  paste,  4  gallons: 
lime-sulphur  solution,  5  quarts;  iron  sul- 
phate, 2  pounds.  The  flour  paste  and  lime 
sulphur  are  thoroughly  mixed  in  the 
spray  tank  after  which  the  iron  sulphate 
is  added  and  all  thoroughly  agitated. 

Natural  Enemies 

The  larvae  of  the  minute  black  lady- 
bird beetles  {Stethorus  vagans  Blackb. 
and  Stethorus  picipes  Casey)  and  the 
green  lacewing  (Chrysopa  calif omica 
Coq.)  prey  upon  the  clover  mite  but  they 
do  not  appear  to  be  important  factors  in 
keeping  it  down. 

E.  O.   EssiG 

GRASSHOPPERS 
Talley  Grasshopper 

(Edaleonotus  enigma  Scudd 

General  Appearance 

One  of  the  smaller  species,  the  adults 
being  about  one-fourth  of  an  inch  loug. 
The  general  color  is  rich  amber  with  red- 
dish hue  around  the  eyes.  The  dorsum 
and  carinae  of  the  thorax  are  dark.  The 
tegraina  are  mottled  with  black  and 
dusky  spots.  The  antennae  and  first  two 
pairs  of  legs  are  concolorous  with  the 
body,  while  the  femora  of  the  hind  legs 
are    richly    marked   with   black   and    the 
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tibiae  are  pale  blue.  The  young  are  near- 
ly o(  the  same  general  color,  with  the 
dark  markings  less  pronounced. 
Life  HlBtorr 
The  holea  In  which  the  egga  are  laid 
are  usually  drilled  In  hard  or  compact 
soil.  The  egga  are  laid  regularly  and  hori- 
zontally and  cemented  together,  as  well 
as  being  surrounded  with  a  liquid  cement 
which  renders  the  mass  waterproof.  The 
young  hatch  the  following  spring,  as  soon 
as  it  becomes  warm  and  they  begin  to 
reach  maturity  early  In  June.  Pairing 
begins  soon  after  and  eggs  are  deposited 
from  August  to  October.  There  are  two 
forms  of  the  adulte.  characterized  by  long 
and  short  wings.  The  species  Is  very  pro- 
lific and  does  much  damage.  It  Is  only 
occasionally  migratory. 


dish  with  dusky  tips.      The  nympha  are 

Life  Hlstory 
Egg-laylng  begins  about  the  middle  o( 
the  summer.  The  holes  for  the  eggs  are 
drilled  into  the  soil  in  bare  and  vacant 
places,  especially  In  alfalfa  flelde.  From 
60  to  80  eggs  are  laid  by  each  fe- 
male. They  are  protected  from  winter 
rains  and  freezes  by  an  excretion  of  the 
female  which  makes  the  capsule  contain- 
ing them  waterproof.  They  begin  to 
hatch  in  the  warmer  spring  months,  ap- 
pearing early  In  June  and  keep  up  their 
destructive  work  until  August.  The  young 
green  hoppers,  as  they  mature,  acquire 
wings  and  assume  a  yellowish  tint,  thus 
causing  the  belief  that  there  are  two  dis- 
tinct species.  The  largest  brood  appears 
early  In  the  summer,  and  the  greatest 
amount  of  damage  Is  done  by  the  first  o[ 
August. 


Fig.  1.     The  VsKer 


Food  FiBuls 

All  forms  of  vegetation.  Including  the 
foliage  of  orchards  and  vineyards,  uncul- 
tivated field  cro|)s.  such  as  alfalfa,  clover, 
grain,  etc.,  and  cultivated  crops,  such  as 
vegetables,  com.  potatoes,  etc.,  are  at- 
tacked. 

Differential  Grasshopper 

Melanoplut  differentialU  Thomas 

Oeneral  Appearance 

This  Is  one  of  the  larger  hoppers,  aver- 
aging one  and  five-eighths  inches  from 
front  to  the  tip  of  the  tegmlna  or  wfng 
covers.  A  very  beautifully  colored  Insect 
when  fully  matured.  The  head,  thorax, 
abdomen  and  first  two  pairs  of  legs  are 
amber  or  rich  brown,  the  sutures  being 
dark.  The  wing  covers  are  brownish 
gray — the  true  wings  being  transparent. 
The  hind  femora  are  yellow  with  black 
cross  lines,  while  the  tibiae  and  tarsi  are 
bright  red,  the  former  with  black  spots 
near  the  outer  base.  The  spines  and 
claws  are  black.     The  antennae  are  red- 


Food  Plants 

Practically  all  kinds  of  green  vegeta- 
tion, including  most  o(  the  forage  and 
truck  crops.  Especially  destructive  to  al- 
falfa. Orchard  trees  and  vineyards  are 
also  attacked,  some  trees  and  vines  being 
completely  defoliated  and  many  killed. 
Hopper  Dozer 

The  use  of  the  hopper  dozer  has  be- 
come an  Important  factor  in  the  control 
of  grasshoppers,  especially  in  grain  and 
hay  fields,  in  pastures  and  even  in  culti- 
vated crops.  The  hopper  dozer  is  con- 
structed as  shown  in  FlR.  1.  The  back 
and  sides  are  made  of  tliin  sheet  iron  or 
cloth  and  the  pan  at  the  bottom  con- 
structed  to  hold  about  two  inches  of  kero- 
sene. These  dozers  may  be  made  any 
length  but  a  two-horse  size  is  the  most 
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practicable.  They  are  simply  drawn  across 
the  fields  and  capture  the  hoppers  as  the 
latter  endeavor  to  escape  their  approach. 
Though  the  hoppers  may  escape  from  the 
kerosene  hath  they  are  doomed. 


Pig.  1.     Plan  of  a  Very   Good  Hopper  Dozer. 

— Alter  Vrhahnn. 

The  best  time  of  operation  is  on  warm 
days  if  possible,  early  in  the  season  be- 
fore the  hoppers  have  acquired  wings. 

A  brief  description  of  some  of  the  most 
common  and  destructive  California  spe- 
cies follows. 

E.  O.  EssiG 

Grape  Leaf  Hopper.    See  under  Grape. 

Zofora  Caterpillar 

Mamestra  picta  Harris 

The  zebra  caterpillar  often  attracts  at- 
tention by  appearing  in  considerable  num- 
bers in  the  early  fall  on  alfalfa. 

Comstock*  describes  the  caterpillar  as 
of  a  light  yellow  color  with  three  broad 
longitudinal  black  stripes,  one  on  each 
side  and  the  third  on  the  top  of  the  back. 
These  stripes  on  the  sides  are  broken  by 
numerous  pure  white  lines.  The  pupa  is 
of  a  brownish  color.  The  adult  moth  has 
dark  chestnut  brown  forewings  and  pale 
yellow  hindwings. 

The  eggs  of  this  caterpillar  are  depos- 
ited on  the  alfalfa  leaves  and  hatch  in  a 
few  days.  The  young  larvae  eat  the  epi- 
dermis of  the  leaves,  which  soon  appear 
whitish  from  their  attack.  They  web  the 
tops  of  the  stalks  of  alfalfa  together. 

One  may  go  through  an  alfalfa  field  and 
notice  here  and  there  plants  of  which  the 
tops  are  webbed  together  and  the  leaves 
present  a  whitish  and  dead  appearance. 
In  the  young  stages  the  larvae  work  in 
colonies,  and  only  on  the  upper  and  con- 
sequently more  tender  portions  of  the 
alfalfa  plant.  I  have  seen  as  many  as 
50  small  larvae  on  one  leaf  and  several 
hundred  on  the  entire  plant.  As  they  be- 
come larger  they  will  scatter  to  adjoining 
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plants,  eating  the  leaves  as  they  go.  Often 
at  a  radius  of  several  feet  from  the  orig- 
inally infested  plant  the  larvae  may  be 
found  working  on  the  leaves. 

From  September  to  October  the  cater- 
pillars on  becoming  full  grown  enter  the 
soil  to  pupate.  The  winter  is  passed  In 
this  stage,  the  moths  appearing  In  the 
spring.  There  are  probably  several  gen- 
erations, but  the  last  generation  in  the 
fall  is  the  one  in  which  the  larvae  are 
numerous  enough  to  attract  attention. 

At  present  the  best  method  for  the  con- 
trol of  this  pest  on  alfalfa  is  to  go 
through  a  field  picking  and  destroying 
infested  tops,  which  are  conspicuous  be- 
cause of  their  whitish  color,  when  the 
larvae  are  in  the  young  stages  and  con- 
sequently massed  on  one  or  two  stalks. 
If  the  fields  are  pastured  at  this  time  of 
the  year  very  little  damage  will  result 
from  this  insect's  attack. 

This  insect  occurs  in  the  Atlantic  states, 
Colorado,  Utah  and  California. 

Besides  alfalfa,  it  attacks  cabbage,  cel- 
ery, beets  and  other  garden  vegetables. 

E.   J.   VOSLER, 
Cal.  Com.  Hort  II.  11. 

Cocoanut  Palm 

The  cocoanut  palm  grows  in  the 
tropics  along  the  seashore  In  rich  sandy 
soil.  It  is  native  to  the  islands  of  the 
Indian  ocean  and  is  now  widely  distrib- 
uted throughout  the  tropical  countries  of 
the  world.  The  only  part  of  the  United 
States  where  it  grows  in  any  considerable 
quantities  is  in  the  southern  part  of 
Florida,  but  even  here  it  does  not  suc- 
ceed so  well  as  farther  south,  showing 
that  it  must  live  in  a  climate  practically 
free  from  frost. 

Geological  specimens  have  been  discov- 
ered in  Central  and  South  America,  show- 
ing that  it  once  had  a  much  wider  dis- 
tribution than  at  present.  In  the  tropical 
islands  it  has  been  discovered  to  be  one 
of  the  first  trees  to  find  a  foothold  upon 
the  newly  formed  soil.  It  is  a  luxurious 
grower,  often  reaching  a  height  of  more 
than  100  feet  with  leaves  from  10  to  20 
feet  in  length.  At  the  bases  of  the 
leaves  appear  large  yellow  or  white  fiow- 
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era  followed  by  large,  hard-shelled  nuts. 
The  tree  usually  begins  to  bear  at  the  age, 
or  about  the  age  of  ten  years,  and  con- 
tinues fruitful  for  more  than  half  a  cen- 
tury. It  flourishes  best  in  lands  near 
the  coast  that  are  so  sandy  and  shelly 
that  little  else  will  grow. 

The  cocoanut  is  propagated  wholly 
from  seeds,  which  when  planted  in  the 
nursery,  and  grown  for  commercial  pur- 
poses, are  planted  in  rows,  and  when  the 
plants  are  large  enough,  are  transplanted 
into  the  orchard  and  set  about  20  to  30 
feet  apart.  For  a  few  years,  they  are 
given  clean  cultivation,  and  then  allowed 
to  shift  for  themselves  because  they  grow 
in  soil  not  adapted  to  other  vegetable 
growths. 

The  cocoanut  palm  is  one  of  the  most 
important  nut  trees  of  the  world.  Its 
fruits  are  used  in  many  ways  in  the 
tropical  countries,  either  cooked,  raw, 
ripe  or  unripe.  Large  quantities  are  ex- 
ported to  temperate  climates,  where  it  is 
used  by  confectioners  for  the  making  of 
candies,  cakes  and  bread.  The  oil  is  used 
in  making  candles,  soap  and  for  cooking. 
The  central  parts  of  the  stems  of  the 
young  plant  and  the  terminal  buds  of  the 
old  plant  are  often  used  as  vegetable  food 
or  salad.  The  dried  leaves  are  used  for 
thatching  and  there  is  a  sap  drawn  from 
the  young  spathes,  out  of  which  a  pleas- 
ant drink  is  made.  The  lower  wood  of 
the  old  trunk  is  used  in  cabinet  making, 
the  fiber  Is  sometimes  used  for  cordage, 
while  the  shell  is  used  for  drinking  cups, 
bowls,  bottles  and  sometimes  polished  for 
ornamental  purposes.  Perhaps  there  is 
no  fruit  more  profitable,  in  proportion  to 
the  amount  of  labor  expended  in  its  pro- 
duction, than  the  cocoanut. 

Gbanville  Lowtheb 

Cola  Nut 

A  small  tree,  growing  to  the  height  of 
20  or  40  feet,  native  to  the  west  coast  of 
Africa  and  about  500  miles  into  the  in- 
terior between  Sierra  Leone  and  Lower 
Guinea.  The  tree  has  become  naturalized 
in  the  West  Indies  and  Brazil.  There  are 
about  14  species  of  trees,  and  the  fruit, 
or  nut,  is  supposed  to  possess  a  stimulat- 


ing power  as  well  as  nutritive  value  that 
sustains  the  natives  in  great  feats  of 
endurance. 

It  bears  a  profusion  of  purplish  flowers, 
from  which  grow  a  brownish  yellow  fruit, 
which  encloses  a  nut  of  red  and  white 
seeds.  In  its  tenth  year,  the  tree  reaches 
its  maturity,  so  that  it  bears  more  pro- 
fusely than  at  any  other  period.  The 
seeds  ripen  in  October  or  November  and 
will  yield  as  much  as  125  pounds  per 
tree. 

The  extract  of  the  nut  is  believed  to 
possess  medicinal  qualities  and  has  re- 
cently come  into  use  in  many  parts  of 
the  world  as  a  beverage. 

Granville  Lowtheb 

Colorado 

Colorado  gets  its  name  from  the  Colo- 
rado river,  a  name  meaning  "red  or  red- 
dish." It  is  380  miles  from  east  to  west, 
and  275  miles  from  north  to  south,  mak- 
ing a  land  area  of  103,645  square  miles 
or  66,332,800  acres. 

Colorado  includes  an  important  part  of 
the  Rocky  mountain  range,  which  is  the 
natural  divide  between  the  drainage  sys- 
tems of  the  Middle  states,  and  the  Pacific 
coast  states.  Much  of  it  is  rough  and 
fit  only  for  miniug  and  grazing,  which 
industries  yield  its  principal  wealth.  It 
contains  more  land  at  higher  altitude 
than  any  other  state  in  the  Union.  About 
three-sevenths  of  the  state  is  an  elevated 
plateau,  rising  gradually  from  east  to 
west,  until  it  reaches  the  vicinity  of  Den- 
ver. East  of  this  its  water  drains  through 
the  South  Platte  and  Arkansas  Rivers  into 
the  Missouri  and  Mississippi  and  into 
the  Gulf  of  Mexico.  Westward  its  waters 
drain  through  the  Colorado  river  into  the 
Gulf  of  California.  The  eastern  one-third 
of  the  state  is  part  of  that  great  plain 
called  the  Mississippi  valley,  the  western 
portion  of  which  a  generation  or  two  ago, 
was  considered  a  part  of  the  "Great  Amer- 
ican Desert,"  but  which  is  now  being 
rapidly  brought  under  profitable  cultiva- 
tion. 

In  the  mountainous  portions  are  nar- 
row valleys  of  alluvial  soil,  washed  from 
the  mountain  sides,  some  of  them  rich 
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and  well  adapted  to  farming  and  grazing. 
The  orchards  are  almost  always  in  the 
valleys,  for  several  reasons.  First,  the 
elevation  is  too  great,  and  the  climate 
too  severe,  in  the  higher  lands,  for  the 
growing  of  fruits.  Second,  generally  irri- 
gation is  required  for  the  growing  of 
fruits,  and  irrigation  is  not  possible  on 
the  high  plateaus.  Third,  orchards  need 
to  be  sheltered  from  the  winds  and  for 
that  reason  need  a  cove,  valley  or  pro- 
tected  place.  From  her  many  peaks  and 
high  mountain  ranges,  the  highest  por- 
tions of  which  are  always  covered  with 
snow,  hundreds  of  streams  are  fed,  from 
which  water  can  be  diverted  for  irriga- 
tion, and  thus  some  of  the  valleys  are 
becoming  sources  of  plenty. 

Fruit  growing  is  the  leading  industry, 
in  the  counties  of  Delta,  Mesa  and  Mont- 
rose, along  the  Grand  river.  It  is  here 
that  the  famous  Grand  Junction  district 
is  situated.  On  the  Arkansas  river,  the 
principal  fruit  section  is  around  Canyon 
City,  although  considerable  fruit  is  grown 
farther  down  the  river  near  Pueblo  and 
farther  east.  Canyon  City  is  famous  for 
its  cantaloupes,  as  also  is  the  Rocky  Ford 
district  which  has  given  its  name  to  the 
netted  gem  variety  of  cantaloup. 

Prof.  E.  R.  Bennett,  of  the  Colorado 
Agricultural  college,  thinks  that  fruit 
growing  in  mountain  districts  is  in  a 
class  by  itself.  He  thinks  that  the  Rocky 
mountain  district  differs  from  any  of  the 
other  four  great  districts  of  North  Amer- 
ica. The  districts  here  referred  to  are 
doubtless  the  Pacific  coast  states,  the 
Alleghany  mountain  region,  the  Ozark 
mountain  region  and  the  region  of  the 
Great  Lakes.  He  has  the  following  in 
substance  to  say  In  regard  to  the  differ- 
ences. "The  difference  is  primarily  due 
to  altitude.  Plant  tissue  in  the  high 
altitudes  is  characterized  by  a  delicacy  of 
cell  structure  which,  noticably  in  forest 
trees,  makes  them  brittle.  Such  trees  for 
instance  as  the  elm,  ash  and  maple 
which  easily  withstand  the  heavy  ice 
storms  of  the  East,  are  frequently  broken 
in  Colorado  by  storms  less  severe.  This 
is  manifest  in  fruit  in  a  finer  texture  so 
that  apples,  naturally  tough  in  character. 


are  better  when  grown  in  the  Rocky 
mountain  district  than  when  grown  in 
lower  altitudes.  Another  fact,  that  may 
be  either  good  or  bad,  is  that  high  alti- 
tudes tend  to  make  flavor  less  prominent 
For  this  reason,  the  Baldwin  and  Green- 
ing are  desirable  varieties  when  grown 
In  New  England,  but  are  too  insipid  when 
grown  in  Colorado.  On  the  other  hand, 
the  Jonathan  grown  in  the  high  altitudes 
is  Just  sufficiently  toned  down  to  give  it 
a  desirable  flavor,  without  that  acrid 
taste  which  characterizes  it  when  grown 
in  the  East.  Another  feature  of  the 
orchard  industry  in  Colorado  (and  in  all 
the  Pacific  coast  states  as  well)  is  the 
early  bearing  habit  of  the  trees.  In  the 
East  it  is  not  expected  that  an  orchard 
will  bear  to  any  considerable  extent  until 
it  is  from  8  to  15  years  old,  while  the 
Colorado  orchards  will  make  a  much  more 
rapid  growth  and  bear  at  half  that  age. 

"The  apple  is  the  most  important  fruit 
of  the  Rocky  mountain  district  The 
number  of  bearing  trees  in  Colorado  is 
over  2,750,000.  In  1910  there  were  of  all 
kinds  of  fruit  trees  set  1,873,870.  In  1911 
it  is  estimated  there  were  about  tw^o  mil- 
lions. It  is  difficult  to  estimate  the  value 
of  orchards  in  the  Rocky  mountain  dis- 
trict as  these  vary  considerably  with  the 
different  places  in  which  they  are  grown. 
Some  are  located  in  small  valleys  more 
or  less  distant  from  railroads,  and  where 
the  lands  are  not  well  advertised.  In 
such  places  bearing  orchards  would  sell 
for  $200  to  $500  per  acre.  In  other  places, 
where  the  orchard  areas  are  larger,  the 
transportation  facilities  better,  and  where 
more  advertising  has  been  done,  orchards 
will  sell  from  $700  to  $2,000  per  acre.  The 
yield  per  acre  for  bearing  trees  is  from 
150  to  500  boxes;  perhaps  an  average  of 
250  boxes  per  acre  would  be  a  fair  esti- 
mate. The  net  income  per  acre  will  prob- 
ably be  all  the  way  from  $100  to  $200. 

"The  apple-growing  industry  in  Colo- 
rado is  rapidly  increasing  because  of  the 
average  high  market  price  received  for 
Colorado  apples.  Apples  sell  in  the  mar- 
kets of  the  East  at  a  higher  price  than 
from  any  other  district  except  those  of 
the   Northwest,    so    that   the    proposition 
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from  the  standpoint  of  the  grower  is  one 
of  high-class  fruit.  Colorado  orchardists 
do  not  claim  that  fruit  can  be  grown 
cheaper  in  the  Rocky  mountain  district 
than  in  the  East,  or  that  cheap  grades  of 
fruit  are  profitable  in  this  district.  The 
aim  of  the  orchard ist  is  to  grow  fruit 
that  will  sell  in  the  best  markets  rather 
than  fruit  for  the  low  class  trade  of  the 
country. 

"From  the  standpoint  of  soils  it  would 
be  hard  to  say  what  would  be  considered 
a  typical  Colorado  soil.  Orchards  are 
successfully  grown  on  soils  all  the  way 
from  heavy,  adobe  bottom  lands  to  the 
lightest  sand  and  gravel  soils  of  tne 
higher  mesas.  The  essential  thing  is  suf- 
ficient fertility  and  water  enough  to  en- 
able the  trees  to  develop  the  fruit  in  the 
best  manner. 

"The  most  important  fruit  for  the  Rocky 
mountain  district  aside  from  the  apple 
is  the  peach.  Peach  growing  in  the  state 
is  largely  limited  to  the  protected  valleys 
where  the  air  drainage  is  such  as  to  give 
a  minimum  of  losses  from  late  spring 
frosts  and  extremes  of  cold  in  winter. 
Palisades  in  the  valley  of  the  Grand, 
Paonia  in  the  North  Fork  valley,  and  a 
few  other  districts  comprise  the  larger 
part  of  the  peach  territory  of  the  state. 
These  lands  that  are  particularly  well 
adapted  to  peach  growing  have  become 
world  famous  for  their  great  returns  from 
peaches.  A  thousand  dollars  per  acre  was 
once  not  an  uncommon  return  from 
peaches,  and  peach  orchards  have  been 
sold  as  high  as  $4,600  per  acre. 

"The  pear  is  still  more  localized  in  its 
production  owing  largely  to  the  ravages 
of  the  pear  blight  which  has  made  pear 
growing  a  precarious  business  in  some 
districts.  Districts  that  are  well  adapted 
to  pear  growing  and  are  not  seriously 
troubled  from  this  disease,  have  made 
big  returns  from  the  industry.  The  pear, 
however,  is  not  increasing  in  production 
in  this  state  to  any  such  extent  as  are 
many  of  the  other  fruits. 

"Not  the  least  important  of  the  fruit 
products  of  Colorado  is  the  cherry.  The 
cherry  is  adapted  to  a  greater  variety  of 
soils  and  conditions  in  Colorado  than  any 


of  the  other  fruits  except  possibly  the 
apple,  and  in  fact  the  cherry  will  grow 
without  irrigation  in  many  districts 
where  the  apple  is  not  particularly  success- 
ful. In  the  west  slope  districts  as  in  the 
valleys  of  the  Grand,  Uncompahgre,  North 
Fork,  Animas  and  in  Montezuma  county, 
the  sweet  cherry  is  grown  possibly  more 
extensively  than  the  sour.  On  the  east 
side  of  the  mountains  the  sour  cherry  pre- 
dominates. Of  the  sweet  cherries,  the 
Royal  Ann  (Napoleon),  May  Duke,  Royal 
Duke  and  Bing  are  more  largely  grown. 
Of  the  sour  cherries  the  Montmorency, 
Morello  or  Wragg  are  the  leading  vari- 
eties. The  sweet  cherry  is  largely  mar- 
keted fresh  in  boxes.  Some  of  the  sour 
cherries  are  utilized  in  the  same  way,  al- 
though there  is  a  growing  tendency  to- 
wards canning  the  product  at  canneries 
near  the  orchards.  The  cherry  will  make 
a  gross  return  of  from  $200  to  $400  per 
acre,  and  is  one  of  our  most  dependable 
fruits  as  fewer  failures  come  in  cherry 
growing  than  with  most  other  fruits." 

Grand  Yalley 

The  Grand  valley  is  situated  on  the 
western  slope  of  the  Rocky  mountains,  in 
Mesa  county,  and  extends  westward  to 
the  Utah  line.  It  has  an  altitude  of  about 
4,600  feet,  is  about  40  miles  long,  and  6 
to  10  miles  wide.  It  contains  approxi- 
mately 150,000  acres  of  land,  capable  of 
irrigation,  some  of  which  is  already  un- 
der water  and  planted  to  orchards,  while 
about  60,000  acres  will  come  under  the 
Government  irrigation  project  now  in  the 
process  of  construction.  The  principal 
crops  are  apples  and  peaches.  Of  the  va- 
rieties of  apples  best  adapted,  the  Jona- 
than is  the  favorite.  Here  the  soil  and 
climatic  conditions  seem  favorable  for  its 
growth  and  a  high  state  of  perfection  is 
reached. 

Granville  Lowthee 

Grand  Junction  Weather  for  the  Past 
Sixteen  Tears 

TemperatDre 

The  mean  annual  temperature  is  52.6 

degrees.  The  highest  annual  mean  was 
54.5  degrees  in  1900,  the  lowest  50.1  de- 
grees in  1903.  The  highest  temperature 
ever  recorded  was  104  degrees  on  June 
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23,  1900,  the  lowest  — 16  degrees  on  Jan- 
uary  26, 1898;  other  low  temperatures  were 
— 15  degrees,  February  7,  1903;  — 14  de- 
grees, February  14,  1905,  and  — 12  de- 
grees, February  6,  1899.  The  coldest 
month  was  February,  1903,  with  a  mean 
temperature  of  15.2  degrees,  the  warmest 
was  July,  1901,  with  a  mean  of  82.0  de- 
grees. In  February,  1903,  there  were  14 
days  on  which  the  temperature  was  below 
zero.  In  July,  1901,  there  were  12  days 
with  temperature  100  degrees  or  more, 
and  the  temperature  exceeded  90  degrees 
on  every  day  of  that  month. 

Preelpltatloii 

The  mean  annual  precipitation  is  8.22 
inches.  The  greatest  annual  fall  was 
11.61  inches  in  1906,  the  least,  3.64  inches, 
in  1900;  other  heavy  falls  were,  11.25 
inches  in  1897,  10.87  inches  in  1899,  10.85 
inches  in  1895,  and  10.25  inches  in  1905. 
The  greatest  monthly  fall  was  3.76  inches 
in  September,  1896,  and  the  least,  none,  in 
September,  1892,  and  November,  1904. 
The  greatest  fall  ever  recorded  in  any  24 
consecutive  hours  was  2.16  inches  on  Sep- 


tember 22-23,  1896.  The  average  annual 
snowfall  is  19.0  inches.  The  greatest  an- 
nual amount  was  35.9  inches  in  1905,  the 
least,  1.2  inches  in  1900. 

Wind 

The  average  hourly  wind  velocity  is  5.1 
miles  per  hour.  The  prevailing  directions 
are  S.E.  and  N.W.  The  highest  velocities 
recorded  were  41  miles  per  hour  from  the 
N.W.  on  February  22,  1900,  and  41  miles 
from  the  S.W.  on  April  1,  1903.  The 
winds  are  generally  E.  to  S.E.,  from  mid- 
night to  noon,  and  W.  to  N.W.  from  noon 
to  midnight 

SnnslilDe  and  Clovdiness 

The  sunshine  has  averaged  70  per  cent 
of  the  possible  amount  The  month  of 
greatest  sunshine  is  July;  of  least,  Jan- 
uary. The  average  of  clear  days  is  193; 
partly  cloudy  days,  102;  cloudy  days,  70. 
The  average  number  of  days  with  fog  is 
1;  with  hail,  2;  with  thunderstorms,  35; 
with  .01  inch  or  more  precipitation,  57; 
with  .04  or  more  precipitation,  40. 

Compiled  from  U.  S.  Weather  Bureau 
Records. 


Frost  and  Preclpitetton  for  Colorado 


Station 


Fort  Collins 

Leroy 

Meeker 

Pagoda 

Silt 

Breckenridge 

Denver 

Cope 

Grand  Junction. . 
Colorado  Springs. 

Hamps 

Montrose 

Gunnison 

Salida 

Pueblo 

Las  Animas 

Saganche 

Durang^o 

San  Lms. . .- 

Hoehue 

Blaine 


Frost 


Average  Date  of 


First  KiU- 

ingin 

Autumn 


Sept  21 
S^t.  26 
Sept.  12 
Sept.  8 
Sept.  25 


Oct  4 
Oct.  3 
Oct.  29 
Sept.  28 
Sept.  21 
Sept.  29 


Sept.  7 

Oct.  15 

Oct.  6 

Sept.  17 

Sept  22 

Sept.  11 

Oct.  2 

Oct.  6 


Last  in 
Spring 


Date  of 


Earliest 

Killing  in 

Autumn 


May  13 

May  5 

June  7 

June  10 

May  18 


May  7 

Apr.  27 

Apr.  11 

May  1 

May  16 

May  10 


Sept.  7 
Sept.  12 
Aug.  23 
Aug.  20 
Aug.    27 


May  30 

Apr.  28 

May  2 

May  24 

May  13 

June  9 

May  10 

May  13 


Sept.  12 

Sept  11 

Sept.  14 

Sept.  12 

Sept.  6 

Sept.  8 


Aug.  25 

Sept.  12 

Sept.  7 

Sept.  10 

Aug.  24 

Aug.  25 

Sept.  13 

Sept.  7 


Last  in 
Spring 


June  5 

May  26 

July  4 

July  19 

June  6 


June  6 

May  22 

Apr.  30 

May  23 

June  8 

May  28 


July  7 

May  23 

May  19 

July  6 

June  12 

July  6 

July  4 

May  22 


Precipitati'n 


Annual 
inches 


14.6 

15.0 

15.0 

19.7 

11.8 

26.8 

13.7 

18.4 

7.7 

14.3 

13.1 

9.3 

8.9 

9.7 

11.6 

11.4 

7.1 

15.9 

11.9 

13.0 

15.3 
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Omipotitioii    of    Irrigated    and 
Non-Irrigated  Fruits 

J.  S.  Jones  and  C.  W.  Colver  in  Idaho 
State  Bulletin  No.  75  report  an  analytical 
study  of  orchard  and  small  fruits,  with 
special  reference  to  the  effect  of  irri- 
gation on  those  compounds  which  ma- 
terially influence  quality  in  fruit.  Al- 
though the  attempt  has  been  made  to  com- 
pare similar  varieties  of  fruits  growing 
both  under  irrigation  and  non-irrigation, 
data  were  secured  with  regard  to  as  many 
varieties  as  possible  whether  grown  under 
both  conditions  or  not  Tl^  principal  de- 
terminations made  include  total  solids, 
acidity,  invert  and  cane  sugar,  nitrogen, 
ash  and  waste.  The  leading  commercial 
districts  of  Idaho  were  represented  and  all 
samples  were  grown  at  elevations  less 
than  3,000  feet.  The  analyses  are  here 
grouped  and  discussed  under  the  three  di- 
visions of  drupaceous,  pomaceous  and 
small  fruits. 

Summarizing  the  results  it  appears  that 
there  is  a  fairly  well-defined  tendency  for 
apricots,  cherries,  nectarines,  peaches, 
plums  and  prunes  to  elaborate  greater  per- 
centages of  solid  matter  when  grown  in 
the  non-irrigated  sections.  With  the  ex- 
ception of  Italian  and  Petite  prunes,  how- 
ever, such  differences  in  sugar  and  acid 
are  too  small  to  seriously  affect  taste. 
There  was  a  remarkable  uniformity  of 
composition  within  each  of  the  several 
varieties  of  apples  analyzed.  The  non- 
irrigated  varieties  contain  slightly  greater 
percentages  of  acid  and  sugar,  but  the  dif- 
ferences practically  disappear  when  these 
constituents  are  calculated  to  the  dry  or 
solid  matter.  Apples  grown  with  irriga- 
tion contain  the  smaller  percentage  of 
solids  insoluble  in  water,  and  the  non- 
Irrlgated  apples  containing  ,  appreciably 
higher  percentages  of  crude  protein,  and 
consequently  may  have  a  slightly  higher 
actual  food  value.  In  intensity  and  uni- 
formity of  color,  also  in  percentage  of 
waste,  irrigated  apples  are  somewhat  su- 
perior to  the  non-irrigated. 

With  the  exception  of  strawberries  there 
were  but  slight  differences  in  percentage 
of  solid  matter  and  in  the  total  sugar  con- 


tent between  the  irrigated  and  non-irri- 
gated small  fruits.  The  non-irrigated 
small  fruits,  however,  contain  appreciably 
greater  percentages  of  acid  and  of  crude 
protein. 

From  a  survey  of  the  analytical  results 
as  a  whole  the  authors  are  led  to  conclude 
that  fruits  in  general  manifest  a  well-de- 
fined tendency  to  elaborate  gn^eater  per- 
centages of  total  solids  or  dry  matter,  con- 
sequently of  sugar,  acid  and  crude  protein 
when  grown  in  non-irrigated  sections,  but 
that  with  comparatively  few  exceptions  no 
marked  difference  between  irrigated  and 
non-irrigated  fruits  in  actual  food  or  mar- 
ket value  should  be  charged  to  differen<ies 
in  composition. 

CJosT  OF  Hauling  Fruits  to  Mabket. 
See  under  Marketing, 

Connecticat 

Connecticut  has  an  area  of  4,850  square 
miles.  It  may  be  divided  into  coast  land, 
central  low  land,  and  eastern  upland.  The 
central  lowland  is  in  the  valley  of  the 
Connecticut  river  and  is  a  sandy  loam 
well  adapted  to  diversified  agriculture. 
That  which  is  true  of  the  Connecticut 
river  is  also  true  of  the  bottoms  along  the 
other  streams,  except  that  the  valley  of 
the  Connecticut  is  larger  than  any  of  the 
others.  The  soil  in  the  upland  is,  for  the 
most  part,  a  heavy  clay.  There  is  a  con- 
siderable difference  in  the  periods  of  the 
ripening  of  fruits.  In  the  bottoms  the 
climate  is  warmer  on  account  of  the  ra- 
diation of  the  heat  and  sunshine  from 
the  hillsides,  and  the  soils  are  sandy  and 
warm,  and  therefore,  produce  crops  that 
mature  and  come  into  the  markets  before 
the  fruits  of  the  same  varieties  on  the 
uplands  are  ready  to  pick. 

Apples  grow  anywhere  in  the  state,  but 
the  hills  and  the  uplands  produce  the 
best  winter  varieties  because  they  have 
the  best  keeping  qualities,  and  therefore 
bring  the  highest  price  in  the  market. 
The  soil  of  the  hills  seems  well  adapted 
to  the  growing  of  the  best  varieties. 

Peach  growing  in  Connecticut  is  proving 
to  be  an  important  industry.  The  only 
trouble  seems  to  be  on  account  of  the 
danger  of  frosts  that  kill  the  buds  in  the 
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early  spring.  It  is  estimated  that  on  the 
lowlands  there  will  probably  be  a  loss  of 
two  crops  out  of  five,  while  on  the  hills 
there  is  less  danger,  and  there  will  be 
a  loss  of  one  crop  out  of  five,  or  one  out 
of  four,  and  there  are  a  few  favored  spots 
where  there  is  scarcely  any  danger  from 
frosts.  The  peaches  of  Connecticut  are 
of  a  very  fine  quality,  well  developed, 
finely  colored,  and  bring  good  prices  in 
the  city  markets. 

Grapes  and  pears  are  successfully 
grown  in  all  parts  of  the  state,  and  the 
small  fruits  do  well.  The  only  crop  that 
seems  not  to  succeed  well  is  the  cherry, 
of  which  it  is  estimated  that  there  are 
scarcely  enough  grown  to  supply  the 
home  demand. 

Granville  Lowther 

Co-operation,  Funda:mentals  of.       See 

Marketing. 

Com 

This  cereal  is  so  common  in  the  United 
States  that  it  is  scarcely  necessary  to  de- 
vote space  here  to  a  description  of  its  cul- 
tivation. For  garden  purposes  there  are 
three  kinds  in  general  use. 

The  first  is  the  common  field  corn, 
cooked  when  the  ears  are  not  yet  mature 
but  after  the  grain  has  formed  and  called 
"roasting  ears." 

The  second  is  "sweet  corn,"  cooked  in 
much  the  same  way  and  used  largely  for 
canning. 

The  third  is  "pop  corn,"  which  aft3r  ma- 
turity and  being  thoroughly  dried,  is 
heated  to  a  temperature  which  will  cause 
it  to  explode  into  white  crisp  grains. 

The  field  corn  requires  earlier  planting 
than  the  other  varieties  because  it  is 
larger  and  it  takes  longer  to  bring  it  to 
maturity. 

Sweet  corn  may  be  planted  as  soon  in 
the  spring  as  the  danger  of  frost  is  past, 
and  then  if  there  are  successive  plantings 
every  two  weeks,  it  may  be  gathered  for 
use  from  July  until  late  in  the  autumn. 

Pop  corn  is  small  and  matures  early. 

Plant  the  seed  in  hills  about  three  feet 

apart  each  way.    While  corn  will  grow  on 

almost  any  kind  of  soil,  a  deep  rich  soil 

is  preferable.  ^ 

Granville  Lowther 


Cover  Crops.  See  Apple  Orchard,  Cul- 
tivation of. 

Cow  Peas.  See  Apple  Orchard  Cover 
Crops. 

Crab  Apples 

In  speaking  of  crab  apples,  most  old 
settlers  think  of  the  "Native  Wild  Ap- 
ples" which  grew  in  the  forests  of  the 
Eastern  states,  or  in  strips  of  timber  and 
clumps  or  groves  in  the  prairie  states  and 
the  Oregon  crab  apple  native  to  the  Pa- 
cific coast. 

The  native  wild  apples,  Pyrus  coronaria, 
were  found  by  the  early  settlers  In  Can- 
ada and  all  the  eastern  and  middle  por- 
tions of  the  United  States.  The  flowers 
are  large,  showy,  white  or  rose  colored 
and  delightfully  fragrant.  The  fruit  rip- 
ens late,  is  sour,  almost  bitter,  and  was 
used  by  the  frontiersmen  mostly  for  mak- 
ing preserves.  In  the  prairie  states,  this 
species  varied  so  that  some  have  regarded 
it  a  separate  species  and  have  named  it 
Pyrus  iowensis.  The  fruit  is  small,  meas- 
uring from  less  than  an  inch  in  diameter 
to  two  inches. 

Pyrus  augustifolia  is  the  native  crab  of 
the  Southern  states;  is  much  like  Pyrus 
coronaria,  and  need  not  be  further  de- 
scribed. 

Pyrus  rivularis,  the  Oregon  crab  apple, 
has  rather  small  white  flowers  and  the 
calyx  lobes  become  deciduous  from  the 
mature  fruits.  The  fruit  is  about  three- 
fourths  of  an  inch  long,  oblong,  yellowish 
or  blushed,  and  ripens  in  autumn.  It  is 
used  by  the  Indians  but  is  not  cultivated. 

CuIUvated  Hybrids 

There  are  four  varieties  of  cultivated 
hybrids,  generally  called  crabs.  These  are 
the  Soulard,  Howard,  Mercer  and  Ken- 
tucky Mammoth. 

Cemmon  Crab  Apple 

The  crab  apples  which  we  cultivate  for 
their  fruit  are  for  the  most  part  hybrids 
between  the  apple,  Pyrus  maluSy  and  the 
primitive  Siberian  crab,  Pyrus  haccata. 

The  principal  list  of  Siberian  crab  ap- 
ples and  their  hybrids  are  as  follows: 

Bailey  Crimson;  fruit  medium  or  large, 
skin  yellow  and  shaded  with  a  deep  rich 
crimson. 
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Brier;  tree  vigorous  and  hardy,  comes 
into  bearing  young,  skin  pale  yellow, 
washed  with  a  lively  red. 

Cherry;  fruit  medium  to  large,  skin 
pale  yellow,  nearly  covered  with  bright 
red. 

Coral;  fruit  of  good  size,  brilliant  color, 
sprightly  subacid  in  flavor,  season  October 
to  February.  The  tree  is  a  good  bearer, 
and  comes  into  bearing  early. 

Currant;  fruit  small,  borne  in  clusters, 
of  no  commercial  value. 

Dartmouth;  fruit  large,  brilliantly  col- 
ored, good  in  flavor  and  quality.  The  tree 
is  not  a  vigorous  grower  but  comes  into 
bearing  early  and  yields  full  crops  in  al- 
ternate years. 

Excelsior;  fruit  very  large,  nearly  as 
large  as  the  medium  sized  apple;  very  at- 
tractive in  appearance  and  excellent  in 
quality  for  either  dessert  or  culinary  uses. 
Tree  a  good  strong  grower,  hardy,  healthy 
and  comes  into  bearing  early,  yields  crops 
on  alternate  years.  Skin  smooth,  yellow, 
shaded  and  splashed  with  red. 

Florence;  tree  bears  young,  is  a  reliable 
cropper,  prolific,  fruit  of  good  size,  very 
attractive  in  appearance,  of  good  quality, 
mostly  overspread  with  a  brilliant  pinkish 
red. 

Gibb;  fruit  large,  yellow  blushed  with 
dull  red,  highly  esteemed  for  canning, 
season  last  half  of  September.  Tree  well 
adapted  to  northern  sections,  slow  grower 
but  very  productive. 

Hyslop;  fruit  large,  very  brilliantly  col- 
ored, dark  red  or  purplish,  overspread 
with  thick  blue  bloom;  borne  in  clusters. 
The  tree  is  a  good  grower,  very  hardy, 
and  a  reliable  cropper,  heavy  crops  every 
second  year,  sometimes  annually. 

Large  Red  Siberian;  fruit  of  medium 
size  for  the  Siberian,  being  larger  than 
the  Red  Siberian,  but  smaller  than  the 
Transcendent  or  Hyslop.  Tree  is  a  vig- 
orous grower,  hardy,  healthy,  and  a  heavy 
cropper,  bears  biennially,  sometimes  an- 
nually. 

Large  Yellow  Siberian;  fruit  large, 
clear  pale  yellow  with  a  shade  of  red. 
Tree  medium  in  size,  moderately  vigorous, 
very  hardy,  healthy,  comes  into  bearing 
young,  is  very  productive.     Is  generally 


superseded  in  the  markets  by  the  larger 
varieties. 

Marengo;  very  good  variety  for  home 
use,  where  late  keeping  is  required,  but 
larger  and  more  attractive  varieties  are 
generally  preferred. 

Martha;  fruit  large,  very  handsome 
clear  yellow,  more  or  less  overspread  with 
a  bright  red;  excellent  in  flavor  and  qual- 
ity. Tree  medium  size,  very  hardy,  comes 
into  bearing  young,  yields  good  crops  an- 
nually. Season  from  September  to  late 
fall. 

Minnesota;  fruit  very  large  for  its 
class,  skin  pale  yellow  blushed  or  mottled 
on  the  sunny  side,  flesh  white,  firm,  crisp, 
season   from   September  to  October. 

Montreal  Beauty;  a  very  beautiful 
fruit,  tree  less  hardy  than  the  Transcend- 
ent, does  not  come  into  bearing  early,  but 
bears  heavily.  Fruit  large,  for  its  class, 
yellowish  green  mostly  covered  with  red. 

Oblong;  fruit  medium  size,  medium  all 
around  and  not  generally  recommended. 

Orange;  regarded  by  some  as  a  desir- 
able variety  for  both  home  use  and  mar- 
ket, but  no  distinctive  characteristics  that 
make  it  particularly  desirable. 

Paul  Imperial;  fruit  small  to  medium, 
somewhat  irregular  in  shape,  of  very  good 
appearance  but  less  attractive  in  size  and 
color  than  the  Hyslop,  and  inferior  to  the 
Martha  in  quality.  Tree  below  medium  in 
size,  comes  into  bearing  young  and  is  an 
annual  cropper. 

Picta  Striata;  fruit  handsome,  rather 
mild  in  flavor,  but  is  hardly  large  enough 
for  a  good  commercial  variety. 

Quaker;  a  late  ripening  variety  only 
fair  in  quality,  size  medium  to  large; 
color  yellow  with  red  cheek,  tree  hand- 
some but  not  very  productive. 

Queen  Choice;  fruit  medium  or  above  in 
size,  of  a  beautiful  crimson  color,  showy 
and  attractive,  tree  vigorous,  very  proliflc. 

Red  Siberian;  fruit  small,  decidedly  or- 
namental, borne  In  clusters.  Skin  smooth, 
pale  yellow,  striped  and  blushed  with  a 
lively  red  overspread  with  a  bluish  bloom. 

September;  a  very  handsome  fruit  of 
good  quality;  ripens  a  few  days  later  than 
the  Transcendent,  in  September.    Tree  a 
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good  grower,  comes  into  bearing  young 
and  yields  good  crops  biennially. 

Soulard;  is  regarded  as  a  hybrid  be- 
tween the  common  wild  prairie  crab  and 
the  common  apple.  It  originated  on  a 
farm  near  St  Louis,  Mo.  It  is  large,  of 
good  quality,  and  one  of  the  most  desir- 
able of  all  varieties  produced  in  the 
United  States.  It  is  good  when  baked, 
makes  excellent  Jams,  Jellies  and  pre- 
serves, hangs  on  the  tree  until  late  frost 
and  will  keep  in  common  storage  for  a 
year.  Tree  perfectly  hardy.  It  seems  not 
adapted  to  the  Northeastern  states,  and  in 
some  other  portions  of  the  United  States 
has  not  been  sufFiciently  tested. 

Transcendent;  a  beautiful  fruit  and  one 
of  the  most  popular.  Tree  a  good  grower, 
hardy,  very  prolific,  fruit  medium  to  large, 
clear  bright  yellow  with  red  cheeks;  sea- 
son late  in  August  to  middle  of  Septem- 
ber. 

Van  Wyck;  a  sweet  crab  apple,  fruit 
large  for  a  Siberian  crab,  whitish,  shaded 
with  bright  red  covered  with  bloom;  in- 
clines to  watercore;  season  from  August 
to  September. 

Whitney;  one  of  the  most  popular  of 
the  large  crab  apples,  especially  in  the 
West  and  North.  Tree  is  thrifty,  upright 
grower,  comes  into  bearing  young  and  is 
very  productive.  Season,  August  and  Sep- 
tember. 

Yellow  Siberian;  is  sometimes  called 
the  Golden  Beauty.  It  is  similar  to 
the  Red  Siberian,  except  for  size  it 
is  larger,  and  in  color  it  is  a  clear 
golden  yellow.  Under  certain  circum- 
stances it  suffers  from  blight.  It  comes 
into  bearing  young,  is  a  vigorous  grower 
and  a  heavy  annual  cropper. 

For  further  information  as  to  the  cul- 
ture and  the  adaptation  of  crab  apples  to 
special  locations,  see  Apple. 

Gbanvuxe  Lowtheb 

Crabs,  Amebigan.  See  Apple,  History  of. 
Cbab    Apples,    Gbade   Rules  fob.     See 
under  Apple  Packing. 
Crabs,  Eubopean.     See  Apple,  History 

of. 

Crabs,  Native,  Futube  of.  See  Apple, 
History  of. 

Cbab,  Soulabd.     See  Apple,  History  of. 


Crabs,  Wild.    See  Apple,  Historic  of, 
Cbabs,  Smooth,  Wild.    See  Apple,  Bot- 
any of. 

Cbabs,  Haibt,  Weld.  See  Apple,  Bot- 
any of. 

Cranbeny 

There  are  two  species  of  cranberry;  one 
is  known  as  the  Little  Cranberry,  Vaccu 
nium  oxycoccus,  and  the  other  as  the 
Large  American  Cranberry,  Vacinitun  ma- 
crocarpon. 

The  American  cranberry  grows  wild 
along  the  Atlantic  coast  from  Maine  to 
New  Jersey,  and  in  small  areas  along  the 
Allegheny  mountain  range  from  Southern 
Pennsylvania  to  North  Carolina.  It  grows 
also  in  some  of  the  Middle  states  like 
Michigan,  Wisconsin  and  Minnesota. 

The  number  of  acres  planted  to  cran- 
berries according  to  the  census  reports  of 
1910  are  as  follows:  Connecticut,  275; 
Illinois,  1;  Indiana,  70;  Iowa,  1;  Kansas, 
1;  Maine,  90;  Massachusetts,  5,128;  Mich- 
igan, 150;  Minnesota,  22;  Nebraska,  1; 
New  Hampshire,  23;  New  Jersey,  8,856; 
New  York,  113;  Oregon,  6;  Rhode  Island, 
300;  South  Dakota,  1;  Washington,  5; 
Wisconsin,  5,821. 

One  of  the  most  surprising  things  in 
the  study  of  cranberry  culture  is  the  av- 
erage number  of  bushels  per  acre  in  the 
sections  where  the  fruit  is  grown  for  com- 
mercial purposes.  The  lowest  average  per 
acre  is  in  Maine,  where  it  is  17  bushels. 
The  highest  average  per  acre  is  Oregon 
where  it  is  119  bushels  per  acre.  Next  to 
Oregon  is  Massachusetts  giving  an  aver- 
age yield  of  117  bushels  per  acre  and  next 
to  Massachusetts,  New  York  with  96  bush- 
els per  acre.  The  average  for  the  cran- 
berry producing  states  is  within  a  frac- 
tion of  47  bushels  per  acre.  It  would  ap- 
pear therefore  that  the  states  producing 
above  this  average  would  make  the  in- 
dustry profitable,  and  that  Oregon  and 
Massachusetts  should  make  it  very  profit- 
able. 

Structurally  the  cranberry  is  allied  to 
the  blueberry  or  huckleberry;  but  botan- 
ically  It  is  classed  as  a  distinct  species. 

Soils  Best  Adapted 

It  is  necessary  to  success  in  cranberry 
culture  that  the  soil  should  be  very  rich 
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In  humus,  boggy  and  mixed  with  sand. 
The  water  should  be  within  a  few  inches 
of  the  surface,  and  during  the  growing 
season,  the  whole  area  should  be  flooded 
as  in  the  growing  of  rice  in  the  South. 
The  cranberry  is  not,  however,  a  Southern 
plant  but  grows  either  in  the  northern  lat- 
itudes or  the  high  altitudes  which  make 
the  climate  equivalent  to  a  northern  lati- 
tude. On  account  of  the  necessity  of 
maintaining  a  water  level,  land  should  be 
chosen  that  has  a  substratum  of  hard 
pan,  impervious  clay,  or  something  that 
holds  the  water,  so  that  while  the  plants 
are  growing  the  water  may  be  held  from 
six  to  ten  inches  below  the  surface,  and 
when  they  are  fruiting  the  water  should 
be  held  at  from  one  to  two  feet  deep 
below  the  surface. 

On  this  account,  the  land  should  be 
level,  or  it  cannot  be  uniformly  covered  to 
a  sufficient  depth.  In  order  to  do  this,  it 
is  better  to  make  a  small  embankment 
around  the  tract  to  be  irrigated.  These 
embankments  need  not  be  more  than 
about  three  feet  in  height,  and  if  the  land 
is  sufficiently  leveled,  they  will  hold  the 
water  to  any  depth  needed  in  the  growing 
of  the  fruits. 

OradiDg 

The  work  of  grading  the  land  should 
be  done  with  a  good  deal  of  care,  destroy- 
ing all  roots  of  plants,  shrubs,  and  what- 
ever may  obstruct  the  growth  of  the 
fruit  The  land  should  be  then  carefully 
smoothed  down  to  a  level  and  sanded. 
The  sanding  is  a  process  that  may  require 
much  labor,  depending  on  the  distance 
sand  must  be  hauled.  The  sand  should 
be  scattered  over  the  land  to  a  depth  of 
about  four  inches. 

Propagation 

The  propagation  of  the  cranberry  for 
commercial  purposes  is  by  means  of  cut- 
tings, but  for  the  production  of  new  va- 
rieties seeds  are  planted  as  in  most  other 
kinds  of  fruit.  The  cuttings  are  planted 
as  early  in  the  spring  as  possible  and 
the  land  kept  sufficiently  flooded  to  pro- 
tect the  plants  from  frost 

Methods  of  cranberry  culture  differ  in 
different  localities.    L.  C.  Corbett,  Horti- 


culturist for  the  Department  of  Agricul- 
ture, conducted  an  investigation  some 
years  ago  into  this  subject  and  the  results 
are  in  part  embodied  in  what  follows. 

Cuttings 

*New  cranberry  meadows  are  almost 
always  established  by  planting  cuttings. 
The  sanded  surface  of  the  area  to  be 
planted  serves  as  the  propagating  bed  for 
the  cuttings  as  well  as  the  home  for  the 
established  plants.  The  cuttings  consist 
usually  of  portions  of  shoots  of  the  vari- 
ety to  be  grown,  10  to  15  inches  long.  The 
common  practice  is  to  secure  the  cuttings 
from  vigorous  plants  by  mowing  a  portion 
of  the  meadow  with  a  mowing  scythe.  The 
portions  of  the  vines  thus  secured  are 
then  transported  to  the  area  to  be  planted 
and  separated  into  wisps  containing  from 
8  to  15  separate  stems.  The  wisps,  are 
placed  at  the  intersection  of  marks  made 
to  indicate  the  interval  between  the  plants, 
usually  18  by  18  or  9  by  18  inches.  The 
cuttings  are  then  forced  into  the  sand 
with  a  broad,  thin,  wedge-shaped  dibble. 
The  blade  of  the  dibble  is  placed  midway 
of  the  wisp  of  cuttings,  so  that  the  pres- 
sure exerted  upon  the  cuttings  doubles 
them  upon  themselves  and  at  the  same 
time  presses  them  flrmly  in  the  soil. 

While  the  above  statement  explains  the 
usual  method  of  propagating  the  cran- 
berry, new  meadows  have  been  established 
by  running  the  cuttings  through  an  or- 
dinary hay  or  straw  cutter,  thus  reducing 
them  to  fragments  about  one  inch  long. 
By  sowing  these  fragments  in  rows  or 
broadcasting  them  upon  the  surface,  a 
stand  of  plants  may  be  secured.  Cuttings 
of  the  cranberry  intended  for  shipment 
should  be  loosely  packed  in  well  venti- 
lated barrels,  baskets,  or  crates.  More  in- 
jury results  from  the  heating  of  the  plants 
in  closely  packed,  unventilated  recep- 
tacles than  from  drying  in  well  ventilated 
ones. 

Harvesting 

In  early  days  of  cranberry  culture  har- 
vesting was  necessarily  done  by  hand.  As 
the  industry  expanded,  the  increased  de- 
mand for  pickers  rendered  it  necessary 
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that  in  order  to  hold  the  cost  of  produc- 
tion within  reasonable  bounds  some  me- 
chanical device  be  found  which  would 
lessen  the  cost  of  harvesting  by  increasing 
the  quantity  an  individual  is  able  to  pick. 
This  demand  has  been  met  by  cranberry 
rakes,  which  effect  a  decided  saving  of 
time  and  expense,  as  one  person  can  gath- 
er 75  to  80  measures  of  six  quarts  each 
in  a  day,  while  a  hand  picker  can  not 
gather  more  than  one-half  of  that  quan- 
tity. There  is  considerable  prejudice 
among  growers  against  the  use  of  these 
harvesting  devices  because  of  some  real 
or  imagined  injury  to  the  bogs.  This 
prejudice,  however,  seems  to  be  disap- 
pearing; at  least  the  use  of  the  harvesters 
is  each  year  becoming  more  general. 

Harvesting  is  paid  for,  as  a  rule,  by 
the  measure.  Each  person  is  furnished 
with  a  rake  and  with  pails  or  boxes  in 
which  to  place  the  berries  as  picked.  The 
meadow  is  then  laid  ofF  in  sections  or 
strips  by  stretching  "lines  across  it.  Each 
picker  is  assigned  to  a  division.  By  this 
arrangement  each  one  gets  his  share  both 
of  heavily  and  sparsely  fruited  plants,  and 
the  grower  is  certain  of  getting  the  prod- 
uct from  all  parts  of  the  meadow.  This 
has  not  been  as  satisfactorily  accom- 
plished ill  any  other  way.  After  being 
picked  the  fruit  is  carried  to  storehouses, 
where  it  is  allowed  to  remain,  until  as- 
sorted, in  the  trays  in  which  it  was  placed 
at  picking  time.  The  trays  are  of  various 
dimensions  to  suit  the  fancy  of  the  grow- 
er, but  most  of  them  hold  about  three 
measures  (18  quarts)  of  fruit  each. 

Assorting 

As  the  berries  come  from  the  field  there 
are  many  broken  branches,  leaves  and  de- 
fective fruits  among  them.  To  remove 
the  leaves  and  branches,  various  cleaning 
devices  similar  to  the  fanning  mills  used 
for  cleaning  grain  have  been  invented. 
After  having  been  winnowed  in  this  fash- 
ion the  fruit  is  spread  upon  assorting 
racks.  Operators  sitting  upon  either  side 
of  this  device  look  over  the  berries  in 
much  the  same  manner  as  beans  are 
looked  over  in  hand  picking.  From  the 
assorting  table  the  berries  go  Into  barrels, 
a  few  only  being  crated. 


Storing 

Cranberries  as  they  come  from  the  field 
are  immediately  placed  in  storage  build- 
ings upon  the  plantation.  It  is  the  pre- 
vailing practice  to  hold  the  fruit  in  the 
storage  houses  at  the  bogs  until  the  mar- 
ket is  ready,  which  is  from  six  weeks  to 
three  months  after  harvest  No  artificial 
cold  is  needed  in  the  storage  houses.  The 
only  precaution  necessary  is  to  prevent 
the  fruit  from  freezing,  which  frequently 
requires  the  use  of  a  little  heat  in  the 
storage  house. 

In  early  times  it  was  thought  necessary 
to  pack  the  berries  in  casks  and  cover 
them  with  water  in  order  to  preserve 
them  for  any  length  of  time,  but  this  idea 
has  been  abandoned,  and  the  fruit  is  for 
the  most  part  stored  in  small  open  boxes. 

Marketing 

The  fruit,  as  cleaned,  assorted,  and  bar- 
reled, usually  in  ventilated  barrels,  is  pat 
on  the  market.  The  barrels  are  similar 
to  those  used  for  packing  apples  for  the 
domestic  market,  and  are  practically  of 
the  same  size.  In  the  retail  stores  cran- 
berries are  more  often  found  in  bushel 
crates  than  in  barrels.  The  crating  of  the 
fruit  is  done  by  the  middlemen,  who  act 
as  distributing  agents,  rather  than  by  the 
producers.  The  dealers  prefer  that  the 
growers  pack  the  product  in  barrels. 

Prices 

By  an  examination  of  the  price  lists  of 
the  New  York  market  from  1870  to  1902, 
it  is  found  that  the  prices  of  cranberries 
have  varied  widely  in  that  time.  The  low- 
est ranges  of  prices  quoted  were  in  April, 
1879,  when  the  berries  sold  at  $3.50  to 
$4  a  barrel;  November,  1899,  |4  to  $7.50; 
April,  1889,  $3.50     to     $5.50;  November, 

1896,  and  January,  1897.  $5  to  $5.50;  April, 

1897,  $3.50  to  $5;  and  November,  1901,  $6 
to  $7.  The  highest  prices  noted  were  $15 
to  $16  a  barrel  in  April,  1874;  $14  to  $15 
in  April,  1876;  $13  to  $13.50  in  January, 
1884;  $13  to  $14  in  March,  1895;  and  $10 
to  $12  in  January,  1903.  No  prices  are  ac- 
cessible for  1880,  1881,  1882,  1884,  1886, 
1887,  and  1888.  The  usual  price  has  been 
from  $7  to  $10  a  barrel. 
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Yarletles 
Selection  for  Planting 

The  kinds  of  cranberries  vary  as  greatly 
in  productiveness  and  habits  of  growth  as 
do  apples  or  peaches.  As  a  result  of  this 
variation,  many  of  the  early  planted  bogs 
were  not  profitable,  and  had  to  be  torn  out 
and  planted  with  a  variety  of  greater  com- 
mercial value.  As  with  apples,  those  sorts 
which  are  largest  and  command  highest 
prices  upon  the  market  are  frequently 
shy  bearers,  and  are  only  grown  in  lim- 
ited areas  to  satisfy  the  fads  of  special 
markets.  The  question  of  the  varieties 
best  suited  to  any  given  section  is  one 
of  a  local  nature,  and  must  be  determined 
by  trial.  In  sections  yet  to  be  developed 
it  may  be  found  that  the  climate  and  soil 
conditions  are  particularly  well  suited  to 
sorts  that  are  shy  bearers  in  the  Cape 
Cod  region,  or  the  opposite  may  be  true. 
For  that  reason  those  contemplating  tak- 
ing up  this  industry  in  a  new  section  will 
do  well  to  secure  a  number  of  different 
varieties  of  good  repute  from  the  various 
cranberry  districts,  rather  than  to  place 
entire  dependence  either  upon  native  stock 
or  even  the  best  sort  from  any  other 
region.  The  history  of  the  development  of 
regions  growing  other  standard  fruits  in- 
dicates that  varieties  are  local. 

CSANBEKBT  CULTURE  IN  THE 
PACIFIC  NORTHWEST 

C.  N.  Bennett 
Clatsop  Cranberry  Boffs. 
July,  1918. 

General  Description 

Cranberry  culture  was  established  in 
Massachusetts  about  1810;  in  New  Jersey 
about  1850  and  in  Wisconsin  about  1880, 
although  the  berries  were  gathered  for 
commercial  purposes  from  the  wild  vines 
many  years  before  these  dates.  While 
these  three  states  produce  practically  all 
the  cultivated  cranberries,  they  are  grown 
in  about  one-third  of  the  states.  The 
United  States  is  the  only  country  where 
they  are  grown  commercially. 

In  the  Pacific  Northwest  the  industry 
is  comparatively  new,  but  is  by  no  means 
an  experiment  as  bogs  were  established 
both  in  Pacific  county,  Washington,  and 
Coos  county,  Oregon,  about  1890,  and  at 


present  they  are  grown  commercially 
from  Coos  bay,  Oregon,  to  Puget  Sound, 
Washington. 

There  are  probably  not  over  100  acres 
of  bearing  bogs  along  the  Pacific  coast, 
and  the  greater  part  of  these  have  been 
neglected  and  are  in  poor  condition,  but 
there  are  a  few  bogs,  where  the  owners 
understand  and  care  for  the  bogs  prop- 
erly, that  are  producing  good  crops. 

Within  recent  years  interest  has  revived 
and  bogs  are  now  being  scientifically  con- 
structed and  superintended  by  practical 
and  experienced  men  and  within  the  next 
few  years  the  cranberry  industry  on  the 
Pacific  coast  promises  to  be  of  consider- 
able importance.  There  are  probably  in 
the  neighborhood  of  200  acres  of  new  bogs 
which  have  been  planted  within  the  last 
two  years,  the  greater  part  of  which  is  In 
Pacific  county,  Washington,  and  Clatsop 
county,  Oregon,  although  there  are  small 
bogs  being  planted  all  along  the  coast. 

From  the  best  information  obtainable 
it  is  probable  that  there  is  not  over  2,500 
acres  of  good  cranberry  land  available  in 
the  Pacific  Northwest,  where  all  the  es- 
sential conditions  can  be  found  and  the 
bogs  constructed  at  a  reasonable  expense. 

Beqnirements 

Cranberry  culture  has  always  proven 
very  profitable  when  properly  managed 
and  where  the  essential  natural  conditions 
are  suitable.  Most  all  economic  plants 
show  a  preference  for  certain  soils  and 
other  natural  conditions  and  the  cran> 
berry  is  very  exacting  in  this  respect,  but 
when  once  these  conditions  are  assured 
there  are  few  fruits  that  can  be  more 
easily  and  profitably  grown.  These  con- 
ditions are  well  known  and  easily  recog- 
nized by  any  one  who  will  take  sufticient 
interest  to  secure  the  literature  of  the 
subject  and  exercise  moderately  good  Judg- 
ment. Following  are  the  principal  re- 
quirements: 

Soil 

The  soil  should  be  an  acid  peat,  free 
from  silt  or  clay  and  also  free  from  salt. 
This  soil  is  found  in  fresh  water  marshes 
and  is  composed  entirely  of  partly  decayed 
vegetation.  It  should  be  at  least  two  feet 
deep  and  is  probably  better  if  deeper.    An 
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Topograpli;  Drainage  and  Climate 
The  topography  of  the  land  should  be 
Buch  that  the  water  can  be  thoroughly 
and  eaelly  controlled  for  Irrigation,  flood- 
ing and  drainage.  The  land  should  be 
almost  but  not  perfectly  level  In  order 
that  the  b<%s  can  be  flooded  and  the  water 
quickly  drained  off  after  flooding.  It 
should  have  a  drainage  outlet  with  suf- 
ficient fall  to  thoroughly  drain  the  land 
to  a  depth  of  at  least  four  feet 

The  laud  should  be  protected  from  high 
winds  and  storms  and  should  have  good 
air  drainage,  which  will  greatly  aid  In 
protecting  the  crops  from  frost 

There  are  only  certain  climates  in 
which  cranberrtcB  will  produce  profitable 
returns.  The  occurrence  of  wild  cran- 
berries Is  an  Indication  that  the  climatic 
conditions  are  favorable. 

Sand 
Experience  has  shown  that  to  secure 
the  highest  success  and  a  clean  lasting 
bog  and  particularly  so  on  the  Pacific 
coast,  it  Is  essential  that  there  be  an  avail- 
able supply  of  coarse,  clean  sand  free 
from  slit  clay,  humus  or  vegetation  or 
seeds.     This  sand  retains  the  heat  and 


moisture,  prevents  excessive  weed  growth, 
aids  In  frost  prevention  and  In  combina- 
tion with  the  peat  forms  an  Ideal  soil  for 
the  plants. 

Water 

Without  doubt  the  moat  important  re- 
quirement for  a  profitable  cranberry  boe 
Is  the  water  supply.  It  is  the  means  of 
Insuring  a  profitable  crop  each  year.  It 
must  be  fresh  water  and  there  must  be 
an  abundant  supply  available  at  all  times. 
It  is  used  for  the  purpose  of  irrigating, 
fiooding  for  frost  protection,  flooding  for 
protection  from  Insects  and  plant  dEseasea 
and  In  some  localities  as  protection  from 
winter  billing.  The  water  supply  may  be 
secured  either  by  gravity  or  by  pumping. 
Where  pumping  is  resorted  to  It  Is  some- 
times possible  to  drain  the  bogs  into  the 
source  of  supply  and  thus  use  the  same 
water  over  several  times. 

Other  requirements  to  be  considered  are 
accessibility  and  convenience  to  dtles; 
transportation  facilities,  both  railroad  and 
highway;  available  labor  supply;  comfort- 
able and  healthy  living  conditions;  stor- 
age facilities  and  marhets. 
Constmction 

The  success  of  a  cranberry  bog  will  de- 
pend largely  on  the  manner  In  which  it 
Is  constructed,  for  after  a  bog  is  once 


g.  1.  Part  of  a  Thirtj-Acre  Tract  o(  O.  B,  Bates  of  Astoria,  Orexon.  In  tbe  foreKTOond 
la  the  aand  pit  from  which  the  boe  was  aanded  and  bIbo  tbe  track  and  cara  oaed  In 
aandlng.  A  Uige  lake  of  about  SOO  acres  U  at  the  far  end  or  tbe  bag  and  la  abODt 
all  feet  below  tbe  bog.  It  Is  Intended  to  water  from  tbla  lake  tor  Irrlgauoa  and 
floodlns  and  to  drain  all  tbe  water  back  Into  the  lake. 
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anted,  with  prop«r  care,  it  will  last  for 
long  time.  Boga  are  known  to  be  40 
3£krB  old.  la  the  last  few  years  there 
3L-ve  been  manr  ImproTementB  !□  the 
lethods  of  building  the  bogB.  It  has 
aen  proven  that  by  using  the  best  meth- 
ds  tbe  profits  have  been  greatly  In- 
reaaed.  In  Wisconsla  on  three  classes 
f  bogs,  seml-wlld,  semi-clean  and  clean  or 
f  modem  construction,  the  average  an- 
nual yields  In  barrels  per  acre  were  re- 
pectlvelT  23,  46  and  94.  The  methods  of 
construction  will  vary  with  the  conditions. 

Clearing  and  Preparlnff  the  8>rfaee 

A  raw  cranberry  marsh  is  most  al- 
ways covered  with  a  growth  of  trees, 
brush,  or  wild  grass,  which  will  have  to 
be  cleared  and  removed  either  by  hand  or 
machinery,  depending  on  the  character 
and  amount  of  clearing. 

After  the  land  Is  cleared  It  is  neces- 
sary to  bring  It  to  a  nnttorm  surface  and 
to  kill  or  destroy  the  surface  vegetation. 
This  la  frequently  done  by  scalping  or  re- 
moving from  three  to  six  or  eight  Inches 
from  the  surface  of  the  bog  depending 
OD  the  character  of  the  vegetation.  Scalp- 
ing Is  done  by  hand  or  by  cutters  or  plows 
drawn  by  horses  or  engines.  Id  some 
cases  Instead  of  removing  the  scalplngs 
they  are  turned  over  and  left  on  the  bog. 
Ajiother  method  is  to  plow  and  cultivate 
the  land  sofflciently  to  kill  the  undesir- 
able vegetation.  The  scalplngs  are  re- 
moved from  the  bog  by  wheelbarrows  or 
small  cars.     In  some  cases  they  can  be 


piled  and  bumed.    After  the  bog  Is  scalped 

it  should  be  graded  to  a  nnifonn  surface. 

Sanding 

Care  should  be  exercised  in  sanding  the 
bog.  The  sand  should  be  put  on  to  a 
uniform  depth  of  not  less  than  three 
inches;  some  growers  advise  putting  It  on 
thicker  In  deep  peat  than  in  shallow  peat. 
There  are  several  methods  used  In  sand- 
ing a  bog.  In  some  localities  where  the 
winters  are  severe  the  sand  ta  hauled  on 
to  the  bog  with  sleds  and  spread  over  the 
ice  and  when  tbe  ice  melts  the  sand  set- 
tles uniformly  over  the  bog.  Where  the 
sand  Is  located  close  to  the  bog  It  is  fre- 
quently put  on  with  wheelbarrows  and 
often  small  cars  are  used  with  a  portable 
track.  Another  method  used  and  probably 
the  cheapest  where  the  conditions  are 
favorable,  is  to  pump  the  sand  on  with 
water  and  distribute  it  over  the  ixig 
through  wooden  pipe.  There  is  some  ques- 
tion If  the  sand  can  be  put  on  as  clean  by 
pumping  as  by  putting  It  on  dry. 
Ditches,  Dams,  Dikes,  dates.  Etc 

Ditches  are  required  to  drain  tbe  land 
in  order  that  It  can  be  worked,  and  later 
for  the  purpose  of  handling  tbe  water  for 
irrigating,  flooding  and  drainage.  The 
same  ditches  can  be  used  for  all  purposes 
to  a  great  extent.  The  size  and  location 
of  the  ditches  will  depend  on  the  amount 
of  water  to  be  handled.  They  should  be 
of  sufficient  size  to  flood  aud  dralu  the 
bogs  within  a  few  honrs.  The  ditches 
should  be  at  least  three  feet  deep  and  In 


FIC  2.     Planting  o 
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I.  3.     ThlB  Picture  Sbowa  s  Tear-Old  Bog. ._ 

otber  ilde  ia  a  newlj  planted  bog  Id  which  all  tbe  dltcbea  have  n 
bog  belonga  tr  *'-   »■-•-■---    -   .----■-   --'   -  —  - -   


3  Mr.  Scblmpff  ot  AMorla  and  canCalna  ten  acres. 


Bome  cases  deeper.  It  Is  sometimes  nee- 
esBaiy  to  dig  large  ditches  seveml  miles 
in  length  In  order  to  secure  drainage. 
The  small  ditches  are  usually  dug  by 
hand  and  some  of  the  larger  ditches  by 
small  dredges. 

Dams  and  dikes  will  I>e  necessary  along 
the  ditches  in  order  to  control  the  water 
when  flooding.  These  can  be  constructed 
when  the  ditches  are  being  dug  and  they 
are  sometimes  built  with  tbe  scalplngs 
from  the  bog. 

In  order  to  control  the  water  for  Irri- 
gating and  drainage  it  will  be  necessary 
to  construct  gates  and  flumes  In  the 
ditches.  The  number  and  location  ot 
these  win  depend  on  the  arrangement  of 
tbe  bogs.  They  are  mostly  built  of  wood, 
but  In  some  cases  the  more  important 
may  be  ot  concrete  or  steel  pipe. 
Water  Supply 

The  water  supply  may  be  secured  from 
living  streams,  storage  reservoirs,  lakes, 
or  It  may  be  pumped  from  welts  Into  a 
reservoir.  In  some  places  it  is  necessary 
to  control  large  areas  ot  land  In  order 
to  secure  sufficient  water.  It  is  some- 
times necessary  to  carry  water  long  dis- 
tances in  canals  or  ditches.  The  distrib- 
uting system  sbotild  be  so  arranged  that 
the  bogs  can   be  flooded   tn  flve  or  six 


hours  and  drained  off  In  two  hours.  Tbe 
design  of  the  water  system  will  also  de- 
pend on  whether  the  water  Is  to  be  used 
tor  flooding  or  just  for  irrigating  or  for 
both.  Where  there  in  sufficient  water  ot 
the  proper  character  a  gravity  system  will 
be  tbe  best  As  there  are  tew  places 
where  sufficient  water  can  be  secured  by 
gravity  It  Is  probable  that  moat  bogs  will 
have  to  depend  on  pumping  plants.  The 
pumps  can  generally  be  operated  at  a 
very  low  cost  and  In  most  cases  will  be 
more  economical  than  a  gravity  system. 
Buildings  and  Gqnfprnent 

Tbe  buildings  required  will  consist  ot 
some  dwellings  or  living  quarters  tor  the 
superintendent,  laborers  and  harvesters; 
some  tool  sheds  and  a  packing  and  store- 
bouse.  The  storehouse  should  be  ao  ar- 
ranged that  it  can  be  kept  at  a  uniform 
temperature  and  dry  and  shonld  also  be 
arranged  so  that  it  will  have  good  ven- 
tilation and  that  the  sunlight  will  not 
strike  tbe  stored  berries.  The  packing 
and  storehouses  should  be  built  and  op- 
erated by  an  association  of  tbe  growers. 
These  buildings  are  mostly  built  ot  wood, 
but  recently  the  larger  companies  are 
building  tbem  of  concrete  or  brick. 

The  machinery  and  equipment  required 
will  consist  of  some  machinery  tor  clear- 
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Ing,  scalping  and  sanding  the  bogs  during 
the  construoUon  period.  For  tbe  opera- 
Uon  of  tbe  boga  after  they  are  in  bearing 
about  the  only  equipment  required  will 
be  Bpraylng  outfits;  cleaning,  grading, 
packing  and  sorting  machinery;  Inatru- 
ments  for  weather  obserTatlonB,  equip- 
ment for  conveying  the  berries  from  the 
bog  to  the  storehouse  and  unless  the 
water  Is  secured  by  gravity,  a  pumping 
plant  will  be  required.  The  greater  part 
of  this  equipment  should  be  owned  and 
controlled  by  an  association  of  the 
growers. 

FUntH  Md  PlanUng 

Cranberry  bogs  are  established  by  plant- 
ing cuttings  from  old  vines.  These  cut- 
tings should  be  from  eight  to  ten  inches 
long  and  are  generally  planted  by  forcing 
the  middle  of  the  vine  down  through  the 
sand  Into  the  peat  leaving  the  tow  ends 
of  the  cuttings  sticking  up  above  the 
surface  of  the  aand.  From  each  of  these 
cuttings  runners  grow  along  the  surface  of 
the  sand  and  gradually  form  a  thick  mat 
of  vines  over  the  entire  bog.  The  vines 
are  generally  planted  In  the  spring,  but 
In  the  Northweat  they  can  be  planted 
during  the  fall  and  winter. 

There  are  a  great  many  varieties  of 
vines,  but  the  grower  need  not  consider 


over  a  dozen  varieties.  In  selecting  the 
varieties  care  should  be  exercised  as  to 
whether  they  are  early  or  late,  their 
keeping  qualities,  color,  alze  and  yield. 
The  principal  vartetlee  now  grown  on 
this  coast  are  the  McFarlan  and  Early 
Blacks.  The  vines  now  being  planted 
are  practically  all  Imported  from  the  East, 
mostly  from  Massachnsetts.  Some  of  the 
Massachusetts  varieties  are  Early  Black, 
Howe,  Centennial,  Bugle,  McFarlan,  Math- 
ews and  Batchelder.  Some  of  the  Wis- 
consin varieties  are  Prolific,  Searles  Jum- 
bo, McFarlan,  Bennett  Jumbo,  Metallic 
Bell,  Palmeter  and  Howe.  The  only  va- 
rieties planted  from  Wisconsin  on  this 
coast  are  the  Searles  Jumbo,  Bennet  Jum- 
bo, and  Prolific.  The  vines  are  planted 
about  ten  Inches  apart  and  It  takes  about 
TOO  pounds  to  the  acre. 

Developing  the  Beg 
After  the  bog  has  been  planted  It  will 
be  at  least  three  years  before  there  Is  a 
paying  crop  and  during  this  time  the  bog 
win  require  considerable  attention.  The 
principal  work  during  this  time  will  be 
to  keep  the  bog  free  from  weeds  and  to 
control  the  Irrigation  and  drainage  In  or- 
der to  get  the  proper  growth  of  vines. 
It  will  also  be  necessary  to  guard  against 
Insects  and  plant  diseases. 


Flu.  4.     Children  PlantlDK  Cranberry  VInea. 
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FlK-  S.      Vlnee    Planted    MB7.    1012:    Picture    Takeo    Septamber.    1912. 


Frodnctlon  and  Dtsposal 
There  will  be  no  cultivation  as  In  man? 
other  plants  while  producing  a  crop,  but 
there  will  be  some  weeding  and  the 
ditches  and  dams  will  have  to  be  kept 
clean  and  there  will  probably  be  eome 
Bprarlng  required  to  prevent  Insects  and 


The  water  and  drainage  will  have  to  be 
carefully  looked  after  as  the  quality  and 
yield  of  the  crop  will  depend  greatly  on 
the  control  of  the  water.  At  times  It  may 
be  necesBary  to  flood  the  bogs  In  order  to 
protect  them  frem  frost,  insect  and  plant 
diseases.  It  liiay  be  found  advisable  to  re- 
sand  the  bogs  to  a  depth  of  from  one- 
quarter  toVone-balf  Inch  every  three  or 
four  years.  After  the  crop  has  been  bar- 
vasted  the  .vines  should  be  pruned.  This 
keeps  the. bog  In  better  shape  for  scoop- 
ing and  also  benefits  the  quality  and 
yield  of  the  berries.  Harvesting  gener 
ally  lasts  three  or  four  weeks  during  the 
later  part  of  August  and  September.  The 
berries  are  generally  picked  before  they 
are  fully  ripe  and  allowed  to  ripen  in  the 
storehouae.  They  are  harvested  either  by 
hand  picking  on  the  younger  vlnee  or  by 
scooping  on  the  older  bogs. 

After  the  berries  are  harvested  they 
are  taken  to  the  packing  bouses  where 


they  are  cleaned,  sorted,  graded  and 
packed  In  barrels  or  boxes  and  then  stored 
until  time  for  shipment  to  the  dealers. 

At  present  practically  all  the  berries 
are  sold  as  fresh  fruit,  but  there  la  an 
unlimited  opportunity  to  increase  the  con- 
sumption by  canning  and  evaporating 
them  which  Is  done  at  present  to  a  very 
limited  extent. 

The  total  production  of  cranberries  in 
the  United  States  Is  about  600,000  barreU 
annually  which  Is  only  about  one  pint  per 
caplU  for  the  United  States.  It  la  con- 
sidered that  the  cranberry  industry  is 
only  In  Its  Infancy. 

Enemies  and  Hlnderaicea 

Like  all  other  organisms  the  cranberry 
has  Its  enemies  and  diseases  as  well  as 
other  blnderances,  but  by  propehcare  and 
management  these  enemies  and  blnder- 
ances can  be  controlled  or  prevented.  By 
flooding  or  spraying  the  grower  can  pro- 
tect his  crops  from  Insects  and  diseases 
and  by  flooding  can  prevent  loss  from 
frost.  He  can  also  control  weed  growtli. 
Wind,  rain,  hail,  and  extreme  heat  and 
cold  are  elements  over  which  he  has  no 
control,  but  can  be  avoided  to  a  great 
extent  by  choosing  a  location  where  the 
damage  from  these  sources  will  be  very 
light 
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B^erencea  to  Llteratnre 

On  account  of  lack  of  apac«  It  has  been 
ImposBlble  to  go  Into  much  detail  regard- 
ing the  various  parta  or  cmnberry  culture, 
bat  bj  reference  to  tbe  publlcationa  here- 
after Hated  more  detailed  Informatlou 
can  be  secured. 

Books  Published 

"Cranberry  Culture,"  by  J.  J.  White. 

"Cranberry  Culture  on  a  Weatem  Plan," 
by  Augustus  O.  Gray. 

U.  S.  DepBrtment  of  Agrlcnlture 
FnbUcationg 

Fanners  Bulletin  No.  178,  "Cranberry 
Culture,"  by  L.  C.  Corbett. 

Fanners  Bulletin  No.  ITS,  "lusecta  In- 
jurious in  Cranberry  Culture,"  by  John  B. 
Smith. 

Farmers  Bulletin  No.  221,  "Fungus  Dia- 
eases  of  the  Cranberry,"  by  L.  C.  Shear. 

Farmers  Bulletin  No.  227,  "Experiment 
Station  Work." 

WlscontlB  AKricnltnral  Experiment 
StaUon  Billetlns 

No.  119,  "Reports  on  Cranberry  Inveatt- 
gatlon." 

No.  169,  'The  Cranberry  Insects  of  Wis- 
consin," by  C.  B.  Hardenberg. 

"Cranberry  Bog  Construction,"  by  O.  Q. 
Malde. 


"Cranberry  Bog  Management,"  by  O.  Q. 
Malde. 

Also  the  annual  reports  of  the  Wiscon' 
sin  Experiment  Station. 

Bulletin  No.  86,  West  Virginia  Agricul- 
tural Experiment  Station,  "Cranberries  in 
West  Virginia,"  by  L,  C.  CorbetL 

Special  Bulletin  K  of  New  Jersey  Agri- 
cultural Experiment  Station,  "Insects  In- 
juriously Alfectlng  Cranberries,"  by  John 
B.  Smith. 

The  Annual  Reports  of  the  Cape  Cod 
Cranberry  Qrowera  Aaaoclatlon. 

The  Annual  Reports  of  the  Wisconsin 
State  Cranberry  Growers  Association. 

The  Annual  Reports  of  the  New  Jersey 
Cranberry  Growers  Association. 

Tbe  only  periodical  devoting  space  reg- 
ularly to  the  cranberry  industry  is  the 
Wareham  Courier,  Wareham,  Maaaacbu- 
setts.    It  Is  publlBhed  each  week. 

Bureau  of  Plant  Industry  Bulletin  No. 
193,  "Experiments  In  Blueberry  Culture," 
by  Frederick  V.  Covllle,  would  also  be  of 
interest  as  the  blueben?  and  cranberry  are 
in  many  ways  elmllar  as  to  natural  re- 
quirements. 

CBAKBEBBT  DISEASES 

The  fungus  and  other  tronblas  of  cran- 
berries are  not  so  numerous  as  in  the 
case  of  some  other  fruits.     The  Depart- 
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ment  of  Agriculture  has  conducted  some 
investigation  as  well  as  the  Wisconsin 
Experiment  Station.  The  results  are  em- 
bodied in  what  follows. 

Cranberry  Anttaraenose 

GJoeosporium  Sp. 
Cranberry  anthracnose  seems  to  be  most 
common  in  Massachusetts  and  New  Eng- 
land cranberry  bogs.  It  closely  resembles 
the  species  so  injurious  to  the  apple  and 
other  fruits.  The  appearance  of  the  dis- 
ease upon  the  fruits  is  similar  to  that  of 
scald  and  rot,  and  can  only  be  distin- 
guished certainly  by  microscopic  exam- 
ination. 

Cranberry  Blast 

ChUnardia  Sp. 
Cranberry  blast  is  a  name  given  to  that 
form  of  the  disease  which  attacks  the  very 
young  fruits  as  soon  as  the  blossoms  fall. 
It  causes  the  fruit  to  shrivel  up,  become 
black,  and  finally  become  covered  with 
one  of  the  spore-producing  forms  of  the 
fungus,  which  is  a  species  of  Ouignardia, 
very  closely  related  to  the  species  which 
produces  the  black  rot  of  the  grape.  The 
spores  produced  upon  these  young  berries 
are  the  probable  source  of  infection  of 
most  of  the  other  fruit.  This  fungus  pro- 
duces two  kinds  of  fruit,  or,  in  other 
words,  passes  through  two  stages  of  devel- 
opment The  earliest  stage  produces  its 
spores  in  small  black  spherical  recepta- 
cles. This  fruiting  form  of  the  fungus  is 
the  most  abundant,  and  it  is  probably 
from  this  source  that  most  of  the  leaves 
and  fruits  are  infected.  The  second  stage 
in  the  development  of  the  fungus  is  that 
in  which  the  spores  are  produced  In  sacs. 
These  are  inclosed  in  receptacles  as  in 
the  other  stage  mentioned. 

BUght 

This  trouble  has  appeared  on  Wisconsin 
bogs  as  a  dying  of  blossoms  and  very 
small  fruit  Just  at  the  time  of  setting. 
It  is  sometimes  attributed  tc^  )^^  weather. 
Investigations  at  the  Wisconsin  Station, 
however,  seem  to  disprove  this  theory. 
As  yet  no  specific  cause  has  been  worked' 
out.  If  the  vines  are  kept  in  a  vigordus 
and  thrifty  condition  the  trouble  seems 
to  be  largely  avoided. 


Cranberry  Rot 

Cranberry  rot  has  until  recently  been 
confused  with  and  attributed  to  the  same 
cause  as  the  scald.  Its  eCTect  upon  the 
berry  is  very  similar  to  that  of  the  scald 
fungus.  It  is  produced,  however,  by  a 
quite  difterent  species  of  parasite,  though 
belonging  to  the  same  large  group  known 
as  the  "black  fungi."  In  some  cases 
where  the  fruit  Is  in  an  advanced  stage 
of  the  disease,  the  presence  of  the  fungus 
is  indicated  by  irregular  black  blotches 
Just  beneath  the  skin  of  the  diseased  por- 
tion. 

Cranberry  Seald 

The  name  "scald"  originated  as  a  re- 
sult of  the  belief  formerly  prevalent  among 
cranberry  growers  that  the  Injury  was  due 
to  the  effect  of  the  hot  sun  upon  the  ber^ 
ries  when  they  were  wet,  thus  producing 
what  was  regarded  as  a  real  scalding  of 
the  tissues  of  the  fruit  Fruit  which  has 
been  overflowed  for  a  half  day  or  more 
during  hot  weather  may  be  Injured  as  a 
result,  and  the  effect  In  many  Instances 
closely  resembles  that  produced  by  the 
scald  fungus.  A  microscopic  examination 
of  the  berries  shows  at  once  the  differ- 
ence. In  the  berry  which  has  been  affect- 
ed by  being  covered  with  water  no  fun- 
gous threads  or  filaments  can  be  found, 
whereas  in  the  case  of  the  berry  attacked 
by  the  scald  fungus  an  abundance  of  such 
filaments  may  readily  be  observed  in  the 
pulp  of  the  diseased  berry.  Only  In  the 
rarest  instances  does  the  scald  fungus 
fruit  on  the  berries  after  they  have  be- 
come half  grown. 

The  disease  first  becomes  noticeable  as 
a  small  light-colored  softened  spot  on  the 
surface  of  the  berry.  This  spot  rapidly 
Increases  In  circumference  and  finally  en- 
velops the  whole  fruit  Sometimes  the 
diseased  portion  shows  more  or  less  dis- 
tinct brownish  zones.  In  other  cases  the 
zones  are  lacking  and  the  whole  fruit  be- 
comes very  soft  and  has  a  light  water}' 
'Color.  In  many  instances  it  is  very  difB- 
cult  to  tell  from  the  external  appearance 
only  whether  the  disease  Is  due  to  the 
scald  fungus  or  the  rot  fungus. 
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BemedJes  and  Treatment 

Only  preventiye  measures  are  available 
at  present  In  combating  these  diseases. 
After  the  parasites  have  once  entered  the 
tissues  of  the  plant  they  are  practically 
beyond  the  reach  of  remedies.  Hence, 
efforts  must  be  devoted  to  protecting  the 
plants  and  keeping  them  In  the  maximum 
condition  of  health  and  vigor,  as  In  this 
condition  they  are  most  capable  of  resist- 
ing disease. 

It  has  been  frequently  noticed  that  the 
plants  on  certain  cranberry  meadows  and 
portions  of  meadows  suffer  much  more 
from  rot  and  scald  than  others.  This  Is 
no  doubt  due  In  great  part.  In  many  cases 
at  least,  to  the  soil  and  water  conditions 
under  which  the  plants  are  growing.  From 
personal  observations  and  the  experiences 
of  growers  It  Is  the  opinion  of  the  writer 
that  In  the  majority  of  cases  the  control 
of  the  water  supply  Is  the  most  important 
single  factor. 

Water  Supply 

Just  what  the  best  quantity  of  water  Is 
and  the  best  way  to  distribute  it  can  only 
be  determined  in  each  case  depending 
upon  the  nature  of  the  soil,  subsoil,  con- 
tour and  drainage  of  the  land.  In  general 
It  may  be  said  that  the  water  supply 
should  be  so  controlled  as  to  avoid  any 
great  fluctuations  In  the  quantity  sup- 
plied to  the  plants  during  the  growing 
season.  The  cranberry  Is  by  nature  a 
water  loving  plant,  and  seems  to  suffer 
more  frequently  from  a  lack  of  water  than 
from  an  excess. 

Destruction  of  Dead  Tines 

All  dead  vines  and  leaves  should  be  de- 
stroyed. Frequently  small  areas  of  vines 
die,  apparently  from  the  attacks  of  the 
cranberry  fungi.  All  such  vines  should 
be  pulled  or  cut  and  collected  early  in  the 
spring,  at  least  within  two  weeks  after 
the  water  has  been  drawn  from  the  bog, 
and  burned.  Vines  which  have  been  cut 
in  raking  bogs  to  prepare  them  for  scoop- 
ing should  also  be  treated  in  the  same 
manner.  Such  vines  if  not  destroyed  In- 
variably produce  the  spores  of  the  cran- 
berry fungi  In  great  quantities  and  are  a 
fertile  source  of  Infection  for  the  young 
leaves  and  fruit.     Little  Is  to  be  feared 


from  the  rotten  berries  which  have 
reached  maturity,  as  the  fungi  very  rarely 
produce  any  spores  on  such  berries. 

DIsease-Beslstant  Plants 

It  is  a  matter  of  common  observation 
among  growers  that  some  varieties  rot  or 
scald  worse  than  others.  Hence,  in  setting 
new  bogs  or  replanting  old  ones  the  most 
hardy  varieties  should  be  used.  By  giving 
careful  attention  to  the  selection  of  dis- 
ease-resistant plants  for  propagation,  a 
practically  Immune  variety  can  probably 
be  eventually  secured. 

Fungicides 

The  Bordeaux  mixture  has  proved  the 
most  efficient  of  any  fungicide  used. 

Satisfactory  results  from  spraying  can 
be  secured  only  by  exercising  great  care 
and  thoroughness  In  the  preparation  and 
application  of  the  mixture. 

Preparation  of  Bordeaux  Mixture 

Bordeaux  mixture  should  be  prepared 
as  follows: 

Copper  sulphate  (blue  yltrlol  or  blue- 
stone)      6  pounds 

Unslaked  stone  lime 4  pounds 

Water 80  Rallons 

Soap  for  Use  witli  Bordeaux  Mixture 

To  complete  the  mixture  for  effective 
use  in  treating  cranberry  diseases,  it  is 
necessary  to  add  something  to  cause  It  to 
spread  evenly  and  adhere  to  the  foliage 
and  fruit,  whose  smooth,  glossy  surface 
causes  the  plain  Bordeaux  mixture  to 
either  collect  in  drops  or  run  off  entirely. 
Several  soaps  have  been  tried  for  this 
purpose,  of  which  resln-fish  oil  soap  has 
proved  the  best.  This  Is  prepared  as  fol- 
lows: 

Resin    5  pounds 

l*otash  lye.  such  as  is  ordinarily  sold 

for  washins:  purposes 1  pound 

Fish  oil 1  pint 

Water   6  gallons 

Dissolve  the  resin  with  the  oil  In  a 
large  iron  kettle.  Let  this  cool  somewhat 
and  then  add  the  potash,  slowly  stirring 
the  mixture  at  the  same  time  and  watch- 
ing it  carefully  to  avoid  Its  boiling  over. 
Then  add  a  part  of  the  five  gallons  of 
water  and  continue  boiling  until  the  mix- 
ture will  dissolve  in  cold  water.  This  will 
require  about  one  hour,  when  the  re- 
mainder of  the  water  should  be  added 
slowly  and  the  whole  thoroughly  stirred. 
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CBANBEKBT  PESTS 

Comparatiyely  little  new  work  on  cran- 
berry Insects  seems  to  have  been  done 
since  that  of  Professor  J.  B.  Smith,  of  the 
New  Jersey  station,  the  chief  results  of 
which  were  published  by  the  department 
of  agriculture  in  1903.  Malde,  of  the  Uni- 
versity of  Wisconsin,  has  done  some  work 
along  the  same  line.  Professor  Smith  is 
the  main  authority  for  notes  on  cranberry 
pests  embodied  in  this  work. 

Blackhead  Cranberry  Worm 

Eudemi3  vacciniana  Pack. 
This  is  perhaps  the  best  known  and 
most  uniformly  injurious  of  all  cranberry 
insects  and  is  locally  known  as  the  "yine 
worm"  in  Massachusetts  and  as  the  "fire- 
worm"  in  New  Jersey.  As  a  larva  (worm) 
it  is  a  deep,  rather  velvety,  green,  slender 
little  caterpillar,  not  over  half  an  inch 
long  when  full  grown,  and  with  a  shining 
black  head  and  neck.  The  adult  is  a  small 
moth  or  "miller"  with  narrow,  dusty- 
brown  wings  that  measure  less  than  half 
an  inch  when  expanded  and  seem  much 
smaller  because  they  are  so  slight. 

The  moths  first  appear  on  the  bogs  in 
early  June,  continuing  until  nearly  the 
end  of  the  month,  and  again  late  in  July, 
continuing  into  August,  when  they  dis- 
appear for  the  season.  During  the  day 
little  is  seen  of  them.  In  the  early  even- 
ing and  until  the  darkness  sets  in  fully 
they  are  on  the  wing  and  hover  a  short 
distance  above  the  plants. 

Before  the  end  of  August,  they  have 
left,  scattered  everywhere  on  the  under- 
sides of  the  leaves,  their  minute  yellow 
eggs.  There  they  remain  throughout  the 
winter,  whether  the  bog  be  dry  or  fiowed, 
and  the  little  caterpillars  hatch  from  them 
In  spring.  For  a  day  or  two  the  worms 
nibble  on  the  under  surface  of  the  old 
leaves  or  may  even  burrow  into  them  and 
then  make  their  way  to  the  tip  of  an  up- 
right, where  they  spin  together  the  edges 
of  the  new  leaves. 

In  about  three  weeks  from  the  date  of 


hatching,  the  caterpillar  is  full  grown, 
lines  the  inside  of  its  shelter  more  fully 
and  closely  with  fine  silk,  and  changes  to 
a  stubby  little  yellowish-brown  pupa.  In 
a  week  the  transformation  is  completed 
and  the  moth  appears  about  the  first  of 
July.  The  bog  at  the  beginning  of  July 
shows  very  plainly  the  effects  of  the  in- 
sect's attack  in  brown  tips  that  are  every- 
where noticeable;  and  every  brown  tip  at 
this  time  means  a  barren  upright 

The  second  brood  which  soon  appears  is 
more  destructive  than  the  first  for  the 
reason  that  they  extend  their  operations 
farther  and  the  fruit  is  coming  on  at  that 
time.  They  damage  the  fruit  all  out  of 
proportion  to  the  food  consumed  by  nib- 
bling here  and  there  on  fruits  and  foliage 
until  the  entire  bog  may  have  a  burnt- 
over  appearance.  Hence  the  term  "fire 
worm,"  as  applied  to  this  species. 

There  is  another  brood  by  the  middle 
of  July  but  the  great  damage  has  been 
done  by  the  second  brood. 

Tellowhead  Cranberry  Worm 

Ter(u  minuta  Rob. 
This  insect  is  much  more  abundant  in 
New  Jersey  than  it  is  in  Massachusetts, 
and  in  some  localities  in  the  latter  state 
it  does  not  seem  to  occur  as  a  cranberry 
feeder  at  all.  It  is  quite  as  plentiful  on 
Long  Island  as  It  is  in  New  Jersey,  and 
wherever  it  occurs  is  apt  to  be  even  more 
injurious  than  the  preceding  species. 

Life  History 

The  life  histories  of  these  two  species 
differ  in  that,  in  the  case  of  the  yellow- 
head,  the  moths  hibernate  during  the  win- 
ter, come  out  and  lay  their  eggs  during 
April  and  May  and  disappear.  The  larvae 
appear  a  week  or  ten  days  later  and  in 
feeding  spin  the  leaves  together  as  in  the 
case  of  the  preceding  species.  The  first 
brood  of  moths  appear  in  late  May  or 
early  June.  They  are  bright  orange  red, 
while  the  earlier  brood  is  slate  gray.  The 
second  lot  of  eggs  hatch  in  late  June,  and, 
early  in  July,  when  the  cranberries  are 
in  full  bloom,  the  larvae  are  half  grown 
and  doing  their  greatest  damage.  They 
pupate  about  July  15.  The  pupa  is  dis- 
tinguished by  a  nob  on  its  head.  The  next 
brood  is  not  so  injurious. 
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Bemedial  Measurefl 
Flowing  the  Bog 

The  application  of  insecticides  on  large 
bog  areas  where  the  plants  cover  the 
ground  as  densely  as  do  the  cranberry 
Tines  is  a  task  no  grower  likes  to  con- 
template; and  provided  he  has  control  of 
a  satisfactory  amount  of  water  there  is 
no  necessity  for  it.  As  against  the  "yel- 
lowhead"  (Teras),  it  will  suffice  if  the 
water  be  held  on  the  bogs  until  the  middle 
of  May,  or  perhaps  a  little  later  in  cold 
seasons.  This  will  compel  the  moths  to 
seek  other  plants  upon  which  to  lay  their 
eggs. 

As  against  the  blackhead  late  holding 
will  not  of  itself  suffice,  because  the  eggs 
are  already  on  the  plants  and  will,  under 
ordinary  circumstances,  hatch  only  under 
the  same  conditions  that  favor  the  start 
of  vines  themselves.  But  there  Is  a  little 
leeway  in  favor  of  the  plants  and  the  eggs 
do  hatch  under  water  at  a  temperature 
not  quite  sufficient  to  start  the  vines. 

Carefully  carried  out,  this  measure  is 
often  very  effective;  the  warmth  favors 
the  development  of  the  embryo  within  the 
egg,  and  when  the  worm  hatches  it 
drowns. 

Beflowlng 

When  the  supply  of  water  is  abundant 
above  the  bog  area,  so  that  a  pond  or 
reservoir  may  be  formed,  both  the  yellow 
and  blackheads  may  be  completely  con- 
trolled by  drawing  the  water  early,  wait- 
ing until  all  the  eggs  have  hatched  and 
some  of  the  worms  are  nearly  half 
grown,  and  then  re-covering  the  bog  with 
water  for  48  hours.  This  method  is  so 
simple  and  so  absolutely  effective  that  the 
larger  growers  are  adopting  it  almost  uni- 
versally, and  few  new  bogs  are  laid  out 
anywhere  without  considering  the  matter 
of  reflowage  and  providing  for  as  good  a 
control  of  the  water  as  possible.  Cover- 
ing the  bogs  should  begin  in  the  late  after- 
noon and  should  be  completed  before  next 
morning,  if  possible.  On  a  rainy  day  it 
may  begin  at  any  time,  the  object  being 
merely  to  prevent  the  sun  from  boiling 
the  young  shoots.  So  drawing  off  the 
water  should  also  begin  in  the  early  aft- 
ernoon, and  the  bog  should  be  practically 


dry  the  morning  after.  Incidentally,  this 
reflowing  will  rid  the  bog  of  numerous 
other  pests  and  may  make  a  material  im- 
pression on  the  girdle  worm  where  that 
is  abundant. 

Insecticides 

Sometimes  it  happens  that  bogs  can  be 
neither  winter  flowed  nor  reflowed,  and 
the  application  of  insecticides  becomes  an 
absolute  necessity.  Only  arsenites  are  to 
be  relied  upon  for  good  results.  It  fol- 
lows from  what  has  been  said  concerning 
the  habits  of  the  worms  that  when  once 
they  have  spun  up  the  tips  and  are  feed- 
ing in  their  cases  they  are  practically 
beyond  the  reach  of  our  common  insecti- 
cides; and  that  is  particularly  true  of  the 
first  brood.  If  there  Is  reason  to  believe 
from  past  experience,  or  because  eggs 
have  been  found  on  the  plants,  that  the 
early  brood  will  be  numerous,  spraying 
must  be  done  Just  as  soon  as  the  vines 
make  a  start  or  not  later  than  the  date 
when  the  first  spun-up  tip  Is  seen. 

'  All  things  considered,  the  best  insecti- 
cide for  use  on  cranberry  bogs  is  arsenate 
of  lead. 

B^iBB  Worm.  See  Blackhead  Cranberry 
Worm. 

Cranberry  Fmlt  Worm 

Mineola  vaccina  Riley 

Bogs  that  cannot  be  reflowed  and  high 
and  sandy  bogs  suffer  most  from  this  in- 

S6CL* 

The  adult  moth  appears  on  bogs  in 
ordinary  seasons  about  the  middle  of 
July,  when  the  berries  are  setting  or  have 
already  set. 

The  moth,  with  wings  expanded,  meas- 
ures about  three-fourths  of  an  inch  and  is 
of  a  glistening  ash-gray,  mottled  with 
white  and  blackish.  It  is  a  shy  species, 
not  easily  started  during  the  day,  and 
flies  with  a  darting  motion  for  quite  long 
distances.  It  is  not  generally  recognized, 
therefore,  even  by  growers  who  annually 
lose  heavily  by  it.  When  at  rest  the 
wings  are  folded  close  to  the  body,  and 
on  a  cranberry  stem,  where  it  usually 
rests  head  down,  it  is  not  readily  seen 
even  by  an  experienced  eye. 

The  eggs  are  laid  on  the  young  berry, 
preferably  in  the  calyx,  Just  beneath  one 
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of  the  lobes,  but  they  may  be  on  any  part 
of  the  berry  and  possibly  on  the  leaves 
as  well.  The  worms  emerge  in  about  five 
days,  and  for  a  day  or  two  feed  on  the 
outer  side  of  the  berry.  Then  each  worm 
enters  a  berry,  eats  out  the  seed  chamber, 
and  migrates  to  another.  The  vacated 
berry  turns  red,  shrivels  up,  and  eventu- 
ally drops.  In  this  second  berry  it  be- 
comes half  grown,  then  works  out  through 
a  large  jagged  opening  and  gets  into  a 
third  berry.  By  this  time  the  season  is 
pretty  well  advanced,  the  fruit  is  of  good 
size,  and,  soon  after  the  worm  starts 
feeding,  the  newly  infested  berry  begins 
to  turn  red.  To  the  ordinary  observer  the 
fruit  is  ripening  nicely,  if  early;  but  the 
grower  knows  better  and  realizes  that 
every  such  specimen  is  lost  to  him.  Quite 
frequently  the  worms  do  not  get  their  full 
growth  at  picking  time,  and  emerge  from 
the  berries  after  they  are  harvested.  These 
delayed  forms  make  their  way  to  any 
crevice  or  other  shelter  that  they  can  find 
and  there  spin  up  for  the  winter  rest. 

At  this  time  the  worm  is  rather  more 
than  half  an  inch  In  length,  of  a  bright 
green  color,  with  a  variably  marked  red- 
dish tinge  on  the  back. 

The  full-grown  caterpillars  winter  in 
their  silken  cocoons,  which  they  make  by 
first  rolling  in  the  sand,  gluing  the  par- 
ticles together  with  saliva,  and  then  spin- 
ning their  web  inside  of  the  rough  casing 
so  formed. 

Remedial  Measures 

Winter  fiowage  is  not  fatal  to  these  in- 
sects, and  covering  the  bogs  with  water  at 
any  time  after  the  winter  cocoon  has  been 
formed  would  probably  be  ineffective. 
Nevertheless,  water-covered  bogs  are  less 
troubled,  and  it  is  probable  that  the 
earlier  the  water  is  put  on  in  the  fall  the 
more  effective  this  practice  will  be. 

Indications  are  that  if  a  bog  can  be  safe- 
ly submerged  for  48  hours  between  Au- 
gust 10th  and  15th,  just  before  the  worms 
reach  their  full  growth,  the  great  majority 
will  be  killed  off.  Sound  berries  covered 
for  that  length  of  time  will  not  come  to 
harm  if  the  water  can  be  put  on  and 
drawn  off  rapidly  enough  to  avoid  scald- 
ing. Fruits  not  quite  so  far  advanced  may 


be  covered  for  even  a  longer  time  without 
injury.  The  vines  should  be  completely 
covered  before  the  sun  beats  upon  them 
high  enough  to  warm  the  water,  the  cov- 
ering should  be  sufficiently  deep  to  pre- 
vent a  scalding  effect,  and  when  the  water 
is  drawn  sunrise  should  find  at  least  every 
berry  above  the  water  level,  that  the  dry- 
ing Qff  may  be  gradual.  A  cool  day  would 
almost  insure  safety  to  the  berries,  an  in- 
tensely hot  one  might  cause  injury,  and 
the  nearer  maturity  the  fruit  the  greater 
the  danger. 

If  reflowage  be  not  practiced,  pick  the 
crop  as  soon  as  it  is  at  all  practicable,  so 
as  to  get  as  many  wormy  berries  off  the 
bog  as  may  be.  The  worms  will  emerge 
in  the  cranberry  house  and  form  their 
cocoons  in  cracks  and  crevices  or  among 
rubbish.  Give  them  plenty  of  shelter  in 
the  way  of  loosely  piled  slats,  boards,  or 
other  cover,  placed  wherever  conveniently 
possible,  and  any  time  during  the  winter 
clean  up  thoroughly,  so  as  to  reach  the 
hibernating  worms.  Field  mice  will  eat 
these  worms.  Also  a  liberal  use  of  gaso- 
line in  such  places  under  the  usual  pre- 
cautions against  fire  would  reach  every 
one  of  them. 

Insecticides  are  possible  only  during  the 
two  or  three  days  in  which  the  young 
worm  feeds  on  the  outside  of  the  berry, 
and  the  only  material  that  offers  any 
chance  of  good  results  is  arsenate  of  lead. 
One  spraying  per  week  for  three,  or  pref- 
erably four,  weeks  offers  a  fair  chance  of 
success  by  killing  off  the  berry  worms  be- 
fore they  get  into  the  berry. 

On  bogs  that  cannot  be  flowed  the  aiv 
senate  of  lead,  aided  by  early  picking,  will 
probably  reduce  the  amount  of  injury 
materially;  but  on  such  bogs  the  develop- 
ment of  the  moths  may  occur  earlier  and 
the  grower  must  rely  more  upon  the  stage 
of  growth,  or,  better,  the  appearance  of 
the  moths  themselves  on  the  bog,  than 
upon  any  absolute  dates. 

Cranberry  Girdler 

Crambua  horiueXlus  Hbn. 
This  species,  more  commonly  known  as 
the  "girdle  worm,"  is  found  abundantly  in 
all  the  cranberry  districts,  but  It  is  seri- 
ously injurious  in  Massachusetts  only.   The 
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larvae,  which  are  slender,  grayish  cater- 
pillars, with  shining,  light  chestnut-brown 
heads,  and  yellowish  thoracic  shields,  pass 
the  winter  in  a  torpid  condition  within  a. 
silken  tube  or  cocoon,  which  resists  the 
entrance  of  water.  In  New  Jersey  the 
adults  are  found  in  May;  in  Massachusetts 
they  do  not  fly  until  July.  The  change  to 
the  pupa  takes  place  in  the  tube  or  cocoon 
made  in  the  previous  fall,  and  on  Cape 
Cod  at  the  latter  part  of  May  or  in  early 
June.  The  adult  is  a  pretty  little  creature, 
with  forewings  expanding  about  three- 
fifths  of  an  inch,  and  is  one  of  the  long- 
snouted  moths,  the  palpi  or  mouth  feelers 
projecting  well  beyond  the  head.  The 
forewings  are  rather  narrow  and  very 
pale  straw-yellow  in  color.  The  hind- 
wings  are  much  broader  and  of  a  uniform 
silvery  gray.  When  the  moth  is  at  rest 
the  wings  are  so  closely  wrappcsd  around 
the  body  that  it  looks  like  a  uarrow  whit- 
ish cylinder  about  three-quarters  of  an 
inch  in  length. 

The  young  worm  is  very  active  and 
strong,  and  at  once  begins  the  construc- 
tion of  the  silken  tube,  re-enforced  by 
bits  of  vegetation,  in  which  it  lives.  It 
works  about  the  running  portion  of  the 
plants  extending  along  the  surface  of  the 
sand  in  the  stratum  of  fallen  leaves  which 
always  cover  an  old  cranberry  bog  and 
from  which  the  delicate  clusters  of  new 
rootlets  take  their  rise.  Everywhere  over 
an  infested  area,  but  especially  along  its 
borders,  these  worms  can  be  found  in 
filmy  silken  galleries  following  the  pros- 
trate stems  of  runners,  into  the  surface 
of  which  they  eat  their  way,  destroying 
the  vital  part  of  the  plant  and,  especially 
next  to  the  base  of  the  runners,  deeply 
girdling  the  stem.  They  grow  rather 
slowly,  and  not  until  November  do  they 
make  their  coarse  cocoon  of  mingled  sand 
and  silk  that  serves  as  winter  quarters. 

An  infested  bog  is  rarely  affected  over 
its  entire  extent.  Small  areas  varying 
from  a  few  feet  in  diameter  to  half  an 
acre  or  more  are  found  here  and  there, 
and  sometimes  a  little  patch  only  a  foot 
or  two  across  will  remain  for  two  or  three 
years  in  succession  without  becoming  en- 
larged, but  rather  it  will  become  closed 


up  by  runners  from  the  adjacent  healthy 
vines. 

Bemedial  Measures 

It  is  quite  obvious  that  insecticides  are 
not  available  here,  because  of  the  con- 
cealed feeding  habit,  and  that  resort  must 
be  had  to  more  direct  methods.  But  the 
insect  does  not  make  this  cocoon  until 
November,  and  a  submergence  of  five  days 
immediately  after  the  picking  is  com- 
pleted destroys  a  great  many.  The  sug- 
gestion is  therefore  made  that,  imme- 
diately after  the  fruit  is  off,  infested  bogs 
be  flowed  and  be  kept  covered  for  at  least 
a  week,  and  better  two  weeks.  While  the 
ripening  fruit  is  on,  any  water  covering 
kept  on  over  24  hours  would  be  apt  to 
do  material  injury. 

An  additional  suggestion  is  that  the 
actually  Infested  area  be  completely 
burned  off  as  soon  as  its  extent  can  be  de- 
termined. For  this  burning  a  gasoline 
torch  may  be  employed,  and  the  heat  thus 
applied  directly  to  the  point  where  It  will 
be  most  effective.  The  burned-over,  area 
can  be  immediately  reset  and  the  actual 
amount  of  injury  limited  to  a  minimum. 

Cranberry  Katydid 

Scudderia  texensia  Sauss. 

One  of  the  most  destructive  insects  on 
the  New  Jersey  bogs  is  a  species  of  katy- 
did, though  its  injuries,  as  a  rule  are 
charged  to  grasshoppers  in  general. 

The  injury  is  chiefly  caused  by  the  feed- 
ing habits  of  the  adult  of  one  species  of 
katydid  which  chews  into  the  berries 
when  half  to  full  grown,  rejects  the  pulp, 
and  eats  the  seeds.  The  injured  berries 
wilt,  shrivel,  and  die;  but  when  they  have 
Just  been  left  by  the  katydids,  the  com- 
mon, shorthomed  grasshoppers  feed  on 
the  exposed  pulp  and,  being  detected  in 
this,  are  quite  generally  charged  with  hav- 
ing caused  the  entire  trouble.  One  katy- 
did may  eat  out  several  berries  at  one 
sitting,  and  when  the  insects  are  at  all 
abundant  the  percentage  of  fruit  de- 
stroyed is  very  large;  on  some  bogs  the 
amount  reaches  almost  or  quite  one-half 
the  entire  crop. 

The  katydids  when  mature  are  green, 
grasshopper-like  insects,  with  very  long 
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antennae,   or   feelers,   and    long   slender 
hind  legs. 

The  eggs  are  laid  chiefly  In  two  kinds 
of  grasses,  locally  known  as  "deer  grass" 
and  "double-seeded  millet."  Occasionally 
eggs  are  laid  on  other  grasses  or  plants, 
but  never  on  cranberry  leaves. 

BemedJal  Measures 

The  character  of  the  remedy  to  be 
adopted  follows  from  the  egg-laying 
habits  of  the  species.  Allow  none  of  the 
host  grasses  to  maintain  themselves  on 
the  bogs  and  bum  over  the  dams  during 
the  winter  while  the  bogs  are  flowed. 
From  the  fact  that  the  very  young  katy- 
dids are  never  found  on  flowed  bogs  ex- 
cept at  the  edges  Joining  the  upland  or 
at  the  base  of  the  dams,  it  may  be  fairly 
inferred  that  the  eggs  do  not  survive  the 
winter  when  kept  completely  submerged, 
so  that  destruction  of  the  grasses  above 
the  water  line  might  answer.  It  would 
be  safer,  however,  to  have  the  grasses 
out;  they  have  no  place  on  the  bogs  any- 
way. 

For  burning  the  grasses  and  other  host 
plants  on  the  dams  some  one  of  the  gaso- 
line torches  now  on  the  market  may  be 
used.  They  give  a  very  intense  heat  and 
lick  up  leaves  and  plants  with  extreme 
rapidity.  As  they  can  be  used  against 
the  wind  or  while  the  plants  are  some- 
what damp  there  is  practically  no  danger 
that  the  flre  will  get  away,  and  when  the 
ground  is  frosEen,  the  covering  of  leaves 
and  stalks  is  burned  so  rapidly  that  no 
heat  gets  to  the  roots. 

Grasshoppers  and  Crickets 

Numerous  short-homed  and  long- 
homed  grasshoppers  may  be  found  on  and 
about  the  bogs,  and  more  or  less  injury  is 
charged  to  them.  As  to  the  conunon  gray 
or  brown  short-homed  grasshoppers  the 
charge  is  believed  to  be  practically  un- 
founded. They  do  sometimes  flnish  up 
berries  that  have  been  opened  by  the 
katydids;  but  direct  evidence  is  lacking 
that  they  would  or  even  could  get  into  a 
sound  berry.  Nor  do  they  occur  in  any 
numbers  on  clean,  well-kept  bogs,  free 
from  grass  and  overgrown  edges  or  dams. 
They  belong  naturally  In  the  grassy  un- 
dergrowth along  the  margins,  and  simply 


run  over  when  there  is  an  easy  oppor- 
tunity. 

It  is  rather  otherwise  with  some  of  the 
'long-horned,  green,  meadow  grasshoppers, 
which  on  grassy,  reedy,  or  sedgy  bogs  are 
sometimes  present  in  immense  numbers. 
All  of  these  are  fond  of  seeds,  and  while 
the  smaller  species  cannot  get  into  a  half 
or  full  grown  berry,  the  larger  species 
can,  and  so  they  join  the  katydids  in  their 
destructive  work,  but  in  comparison  do 
little  injury. 

Most  of  them  have  a  long,  flat  oviposi- 
tor, straight  or  slightly  curved,  and  they 
lay  their  eggs  in  the  stems  of  the  sedges, 
rushes,  and  larger  grasses  found  on  the 
bogs.  None  of  these  species  can  cut  into 
leaves.  Their  eggs  are  long,  slender, 
nearly  cylindrical,  and  often  just  a  little 
curved.  They  are  laid  in  series  of  any- 
where from  three  to  eight,  one  above  the 
other,  the  number  of  eggs  in  any  series 
depending  upon  the  length  of  the  ovi- 
positor in  the  species. 

Where  bogs  are  very  full  of  these  little 
species,  a  large  proportion  of  the  grasses 
and  sedgy  plants  will  be  found  bearing 
eggs,  and  these  eggs  are  so  well  protected 
that  they  survive  the  winter  though  they 
be  completely  submerged.  Accordingly,  in 
early  June  thousands  of  the  little  meadow 
grasshoppers  are  found  just  hatched  and 
under  such  conditions  that  they  could  not 
possibly  have  come  on  from  the  outside. 

Remedial  Measures 

The  only  way  to  keep  these  species  off 
the  bogs  is  to  keep  down  the  grasses. 
They  are  not  naturally  feeders  upon  the 
cranberry  plant,  and  exact  so  small  a  toll 
that  the  actual  loss  is  less  than  the  prob- 
able cost  of  getting  rid  of  them.  If  the 
grasses,  etc.,  cannot  be  readily  taken 
from  the  bogs,  they  might  be  mowed, 
after  picking,  above  the  vine  level.  This 
would  cut  off  the  parts  bearing  the  eggs, 
and  as  the  loose  grass  would  float  when 
the  water  is  put  on,  the  eggs  would  either 
be  carried  to  the  edges  or  would  decay 
with  the  vegetation  containing  them. 

Crickets  also  occur  in  greater  or  less 
numbers  on  most  bogs,  and  growers  are 
by  no  means  agreed  whether  they  cause 
injury  or  not.    That  they  will  eat  berries 
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on  the  ground,  especially  under  cran- 
berry crates,  Is  certain;  but  It  Is  not 
proved  that  they  ever  go  upon  a  vine  to 
feed  upon  a  berry  attached  to  it  The 
species  lay  their  eggs  in  sandy  soil,  and 
never  In  wet  or  mud  land ;  so,  as  a  matter 
of  fact,  no  field  crickets  can  really  pro- 
pagate on  the  bogs.  But  they  get  Into 
the  dams,  and  oviposit  In  warm  sandy 
places,  so  that  the  young  may  hatch  early 
in  the  spring  and  find  their  way  to  the 
moist,  warm  places  in  which  they  delight 
Their  range  of  food  seems  to  be  wide,  and 
there  is  almost  nothing  they  will  not  eat 
under  favorable  conditions;  but  they  live 
on  the  ground  and  rarely  get  out  of  the 
shelter  of  the  vines  or  upon  them. 

If  it  be  deemed  desirable  the  crickets 
can  be  kept  ofT  the  bogs  almost  entirely 
by  broad,  clean,  marginal  ditches  main- 
tained at  least  partly  full  of  water.  The 
crickets  rarely  if  ever  fiy,  and,  while  they 
are  good  swimmers,  do  not  ordinarily  at- 
tempt to  cross  any  ditch  six  feet  wide. 

A  fiowing  just  after  picking  would  de- 
stroy most  of  the  grasshopper  and  cricket 
tribe  that  then  occur  in  their  greatest 
number. 

Meabubino  Wobm.  See  Cranberry  Span 
Worm. 

Cranberry  Span  Worm 

Oleora  pampinaria  Gn. 
In  some  sections  of  Cape  Cod  certain 
"span,"  "inch,"  or  "measuring"  worms 
occasionally  become  injuriously  abun- 
dant and  the  most  destructive  of  these  is 
the  species  above  named.  The  color  of 
the  parent  moth  is  pale  ash  gray, 
sprinkled  with  black,  and  both  wings  are 
crossed  diagonally  by  black  lines  and 
shades.  The  worms  first  appear  on  the 
bogs  in  June  and  become  fully  grown  by 
the  end  of  that  month  or  early  in  July. 
They  are  then  rather  more  than  an  inch 
long;  slender,  smooth,  livid  gray  cater- 
pillars with  deeply  indented  head  and 
long,  pointed  anal  plate. 

When  full  grown  they  bury  themselves 
in  the  ground  and  pupate.  The  moths 
emerge  a  few  days  later.  The  second 
brood  comes  on  in  early  August  and 
pupates  before  the  tenth.  The  moths  ap- 
pear late  in  August  and  September. 


There  seems  to  be  no  regularity  about 
the  appearance  of  these  insects.  Some 
years  they  do  not  appear  at  all.  In 
others  they  appear  in  great  numbers  and 
occasionally  in  armies. 

Bemedial  Measures 

Being  an  open  feeder  upon  the  foliage, 
this  span  worm  is  susceptible  to  arsenical 
poisoning,  and  unless  the  bogs  can  be 
rapidly  reflowed  and  as  rapidly  laid  dry, 
spraying  or  dusting  are  the  only  alterna- 
tives. Where  the  worms  are  noticed  when 
they  first  start,  spraying  the  foliage  just 
ahead  of  them  may  answer  all  purposes, 
and  indeed  this  poisoning  of  their  line 
of  advance  should  always  be  done  before 
treating  the  parta  already  infested.  Eith- 
er Paris  green  or  arsenate  of  lead  may 
be  applied. 

Cranberry  Tip  Worm 

Oecidomyia  oxycoccana  Johns 

This  is  a  minute  orange-red  or  yellow- 
ish grub  about  one-sixteenth  of  an  inch 
In  length,  found  in  the  growing  shoots, 
whether  uprights  or  runners.  It  appears 
on  the  vines  soon  after  they  make  a 
start,  and  the  first  Indication  of  its  pres- 
ence is  when  the  small  leaves  of  the  tip 
cease  to  unfold  and  become  bunched  into 
a  compact,  bulb-like  mass.  When  this 
mass  is  opened,  from  one  to  five,  and 
usually  two  or  three,  of  the  little  grubs 
will  be  found  at  the  very  heart  of  the 
growing  tip,  feeding  upon  the  julcei^  and 
completely  checking  growth.  If  it  is  a 
runner  that  Is  attacked,  It  is  destroyed; 
if  a  fruit-bearing  upright,  the  flower  buds 
come  out  below  the  infested  tip  and  no 
harm  is  done  to  the  crop.  But  the  in- 
sects continue  to  appear  on  the  bogs  at 
Intervals  throughout  the  season,  and  the 
danger  is  that  the  late-tipped  uprights 
will  form  no  fruit  buds  for  the  next  year. 

The  adult  is  a  minute,  two-winged  fly 
or  midge  whose  wings  when  expanded 
measure  less  than  an  eighth  of  an  inch 
from  tip  to  tip.  The  male  is  quite  uni- 
formly yellowish-gray  and  inconspicuous, 
but  the  female  has  the  abdomen  deep  red, 
the  upper  surface  of  the  body  gray,  the 
sides  yellowish,  the  head  and  eyes  black. 
She  also  has  a  slender,  extensile  tip  to  the 
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abdomen,  by  means  of  which  the  minute 
white  eggs  are  laid  in  the  very  heart  of 
the  bud. 

Bemedial  Measures 

Strictly  speaking,  no  direct  remedial 
measures  are  known.  It  is  not  known 
positively  how  the  insect  passes  the  win- 
ter; hence  control  can  not  be  attempted 
at  that  season.  The  worm  never  comes 
within  reach  of  our  ordinary  insecticides, 
and  therefore  direct  attack  is  not  pos- 
sible. Since  the  loss  of  the  tips  attack- 
ed in  spring  does  not  injure  the  crop  of 
that  year,  the  effort  must  be  to  keep  the 
vines  in  such  vigor  that  they  will  set 
fruit  buds  on  laterals  and  at  leaf  axils 
when  the  direct  tip  has  been  lost 

This  insect  is  not  confined  to  the  cran- 
berry, and  in  fact  breeds  much  more 
abundantly  on  loose  strife  (Lysimacha) 
and  on  some  of  the  heaths.  Therefore, 
where  the  species  is  troublesome,  those 
plants  should  be  kept  down  on  the  dams 
and  other  bog  surroundings. 

Vine  Worm.  See  Yellowhead  Cranber- 
ry Worm. 

Cress 

The  word  cress,  when  applied  to  plants, 
refers  to  any  one  of  several  species  most- 
ly of  the  mustard  family  Cruciferae.  It 
has  generally  a  pungent  taste  and  is 
used  in  salads. 

The  common  cresses  are  the  English 
water  cress;  the  American  water  cress; 
common  garden  cress  and  the  Indian 
cress.  The  water  cress  is  an  aquatic 
plant,  with  long  stems,  which  readily 
take  root  in  water  or  very  moist  soil. 
It  is  therefore  generally  grown  along 
the  edges  of  streams,  ponds,  ditches,  or 
other  places,  where  It  grows  partly  in 
the  water  and  partly  out.  But  it  may  be 
cultivated  by  the  digging  of  trenches  or 
small  ditches,  where  the  water  may  be 
turned  on  at  pleasure. 

Gbanville  Lowtheb 

CRESS  PESTS 

Water  Cress  Leaf  Beetle 

Phaedon  aeruginosa  SufCr. 
Attacks  the  under  side  of  the  leaves 
and  the  stems,  eating  off  the  cuticle. 


The  beetles  are  less  than  an  eighth  of 
an  inch  long  and  "shiny,  bronzy  black." 
Both  the  adult  and  larva  are  injurious. 

They  probably  range  from  Massachu- 
setts to  West  Virginia. 

Growing  the  cress  in  running  water 
which  carries  the  bugs  away,  or  flood- 
ing for  the  same  purpose  are  the  best 
remedies  thus  far  discovered. 

Literature 

Bureau  of  Entomology  Bulletin  66. 

Water  Cress  Sowbiig 
Mancaaellus  trachywrus  Harger 

This  pest  has  been  troublesome  in  Vir- 
ginia, West  Virginia,  and  Pennsylvania, 
where  cress  is  grown  commercially. 

This  creature  is  not  a  bug  but  belongs 
to  the  same  order  as  the  crayfish.  It 
differs  somewhat  in  appearance  from  the 
common  dooryard  sowbug  though  similar 
in  general  features.  The  water  cress  sow- 
bug  is  "decidedly  shrimplike"  in  appear^ 
ance,  gray  in  color  and  when  full  grown 
about  a  half  inch  long. 

The  only  method  of  control  which 
seems  to  have  worked  successfully  so 
far  is  that  of  special  construction  of  the 
cress  beds. 

The  beds  are  constructed  sixteen  feet 
wide  with  a  general  slope  of  about  three 
inches  to  the  100  feet  and  graded  toward 
the  center,  through  which,  running 
lengthwise  of  the  bed,  is  placed  a  square 
trough  made  of  three  ten  inch  boards. 
When  it  is  desired  to  get  rid  of  the  bugs 
the  water  is  shut  oft  from  the  bed  and 
drained  out  through  this  central  trough. 
The  bugs  follow  the  receding  water  and 
so  are  caught  in  the  trough.  After  the 
water  is  well  out  of  the  trough  the  bugs 
are  killed  with  bluestone.  The  water  is 
kept  ofF  the  bed  for  twenty-four  hours  to 
kill  the  bugs  which  remain  in  the  cress. 

Literature 

Bureau  of  Entomology  Bulletin  66. 

Cropping,  Pbeparatoby.  See  Prepara- 
tion of  Ground  under  Apple  Orchard, 


Cucumbers 

Cucumia  Bativut 


The  cucumber  la  a  well  knowa  fruit, 
grown  in  all  parts  of  the  civilized  world, 
and  cultivated  trom  very  early  times. 
It  1b  supposed  to  have  been  cultivated  In 
the  days  o(  Moses,  and  mentioned  in 
Numbere  XI:  5,  Alphonso  de  Condolle 
affirms  that  the  cucumber  was  cultivated 
Iq  India  3,000  years  ago.  The  plant  Is 
an  annual    tralUug    flue,    with    stalked 


hafiT  leaves,  and  tendrils  by  means  ot 
which  the  plant  can  be  trained  to  sup- 
ports. There  are  a  large  number  of  var- 
ieties which  may  be  classified  under  two 
general  beads  as  follows : 

Firat.    Forcing  or  hot  house  varieties. 

Second.    Outdoor  or  field  varieties. 

The  "forcing  varieties,"  are  started  In 
hot  houses  or  hot  beds,  and  later  may 
be  transplanted  to  the  open  air,  or  the 
growth  continued  under  glass  for  winter 

The  outdoor  varieties  are  planted  In 
hills,  about  six  feet  apart,  six  or  eight 
seeds  to  the  hill  and  then  thinned  to 
two  or  three  after  they  are  fairly  start 
ed,  and  the  strongest  plants  left  for 
further  development  When  the  vines  are 
about  two  feet  long,  some  growers  pinch 
olf  the  tops  so  that  the  vine  will  put  out 
lateral  shoots  and  bear  a  heavier  crop. 
The  flowers  are  pollen Ized  by  Insects, 
and  the  varieties  will  mix  by  Inter- 
poll  1  nation. 

Soil  B«st  Adapted 

The  cucumber  will  do  fairly  well  on  al- 
most any  soil  that  will  grow  com,  wheat 
or  oats;  but  It  does  best  on  deep,  rich 
loam.  When  the  ground  is  warm  and 
well  prepared,  It  may  be  planted  as  early 
in  the  spring  aa  the  time  when  danger 
of  frost  is  past:  and  the  seed  covered 
about  one  inch  deep.  There  are  no  spe- 
cial directions  necessary;  for  the  cucum- 
ber is  so  common  that  almost  every  one 
knows  something  of  its  habits  of  growth. 
Picking 

The  time  for  picking  cucumbers  de- 
pends on  the  uees  to  which  they  are  to 
be  applied.  If  grown  for  pickles,  they 
are  picked  when  about  three  Inches  long. 
The  whole  area  should  be  gone  over  every 
second  day  and  all  of  the  required  size 
carefully  removed  from  the  vines,  cut- 
ting the  stem  about  a  quarter  to  half 
an  inch  from  the  cucumber.  Care 
should  be  exercised  to  see  that  the  pick- 
ers do  not  bruise  the  vines  by  tramping 
upon  them,  or  the  crop  will  be  injured. 

If  cucumbers  are  meant  for  table  use, 
they  may  be  allowed  to  grow  to  consid- 
erable size,  say  six  Inches  in  length,  pro- 
vided that  they  should  not  be  allowed  <o 
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approach  too  nearly  the  ripening  period 
when  the  surface  skin  begins  to  turn 
yellow. 

Certain  vines  may  be  selected  to  pro- 
duce seed,  in  which  case  they  should  not 
be  disturbed  by  the  picking  process,  ex- 
cept to  train  the  vine  to  produce  the  larg- 
est and  best  specimens.  As  soon  as  the 
seed  is  ripened  the  plants  begin  to  die. 

Yarleties 
If  cucumbers  are  planted  for  pickles, 
the  varieties  producing  the  largest  num- 
ber of  small  fruits,  rather  than  a  few 
large  ones  is  preferable.  For  this  pur- 
pose the  variety  known  as  the  Boston 
Pickling  is  highly  recommended.  For 
general  home  use  the  White  Spine  is 
good.  Other  varieties  are  the  Cumber- 
land, Thorbum  and  Fordhook  Pickling. 

Granvhjjc  Lowtheb 

Cvcumben  in  the  South 

W.  P.  WnxiAMs 
Cucumbers  can  be  made  a  very  profit- 
able crop  in  all  sections  where  they  can 
be  raised  early,  and  shipped  to  North- 
em  markets. 

After  the  land  has  been  prepared,  the 
best  way  to  fit  it  for  the  crop  is  to  plow 
out  furrows  with  a  single  shovel  cultiva- 
tor, or  a  bull  tongue,  and  in  this  furrow 
put  the  fertilizer,  and  with  a  narrow  cul- 
tivator thoroughly  mix  this  with  the 
soil.  Then  with  a  sweep  or  cultivator, 
level  the  soil  into  this  furrow,  and  then 
drill  in  the  seed. 

The  rows  are  made  five  or  six  feet 
apart,  and  after  the  plants  are  up,  they 
are  thinned  to  about  one  foot  in  a  row. 
The  seed  are  sown  In  the  southern  part 
of  the  Gulf  states  from  March  1st  to  the 
15th,  some  risk  being  taken  at  this  time 
as  there  are  occasional  killing  frosts  this 
late.  Providing  the  crop  is  not  injured 
by  frost,  a  few  days  gain  on  the  market 
makes  a  considerable  addition  to  the 
profits  obtained. 

Cultivation  is  given  the  cucumber  sim- 
ilar to  that  of  other  crops.  Frequent  but 
shallow  cultivation  is  practiced,  care  be- 
ing taken  not  to  disturb  the  vines  more 
than  necessary.  The  soil  is  ridged 
slightly  to  the  row  so  as  to  allow  sur- 


face water  to  run  off  quickly.  Cucum- 
bers require  a  quick  steady  growth  and 
thus  the  land  must  be  sandy  so  as  to 
give  the  best  action  for  fertilizers. 

The  best  fertilizer  found  in  this  sec- 
tion consists  of  7-4-8  goods,  using  about 
700  to  1,000  pounds  per  acre,  and  made 
up  as  follows: 

lbs. 

Acid  Phosphate,  16  per  cent   395 

Cotton  Seed  Meal    286 

Nitrate  of  Soda 125 

Muriate  of  Potash  194 

1.000 

The  nitrogen  should  be  obtained  from 
some  compound  where  it  is  easily  avail- 
able, as  in  dried  blood.  The  above  for- 
mula is  put  under  the  plant,  and  when 
the  latter  has  developed  the  fourth  leaf 
a  top  dressing  of  about  76  lbs.  of  nitrate 
of  soda  is  given,  and  about  the  time  the 
blossoms  fall,  another  dressing  of  75  lbs. 
is  applied. 

The  cucumbers  are  picked  when  about 
eight  inches  long,  and  packed  in  hampers 
or  crates.  The  harvesting  in  this  sec- 
tion begins  about  June  1st  to  the  16th, 
varying  a  little  with  the  season.  The 
hampers  or  crates  are  put  in  refrigera- 
tor cars,  there  being  about  300  to  600 
per  car.  These  cars  are  shipped  to  vari- 
ous northern  markets,  as  Chicago,  Cin- 
cinnati, St.  Louis  and  Detroit. 

The  varieties  most  commonly  grown 
are  Davis  Perfect,  Long  Green  and  Klon- 
dike. The  market  requires  a  long  slen- 
der cucumber,  with  very  small  and  few 
seeds,  and  the  above  varieties  produce 
cucumbers  of  this  description. 

Yields  run  from  250  to  400  hampers  per 
acre,  and  prices  from  40c  to  |1.00  per 
hamper.  The  outlook  for  this  crop  is 
very  promising  where  a  person  has  the 
right  kind  of  soil,  and  sufficient  cooperar 
tion  among  his  neighbors  that  all  may 
combine  to  ship  in  car  load  lots.  A  mai^ 
ket  must  be  made,  and  when  a  place  has 
become  known  as  a  shipping  point,  buy- 
ers will  visit  that  point. 

CUCUMBER  DISEASES 

For  Diseases  of  Cucumber  other  than 
those  listed  here,  see  Cantaloup,  Squash 
and  related  plants. 
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Anthrftcnose 

Colletotrichum  sp. 

Anthracnose  occurs  on  the  leaves  and 
stems  of  cucumbers  and  muskmelons, 
and  on  the  leayes,  stems,  and  fruits  of 
watermelons.  It  also  attacks  other  cu- 
curbits. It  is  common  and  sometimes 
injurious. 

Appearance 

Circular  dead  spots  from  one-fourth  to 
one-half  inch  in  diameter  are  formed  on 
the  leaves.  On  the  stems  anthracnose 
causes  elongated,  discolored,  and  shrunk- 
en areas,  which  finally  lead  to  the  death 
of  the  branch.  Watermelon  fruits  are 
often  badly  spotted  by  this  disease,  and 
much  injury  is  done  to  the  vines. 

Cause 

Anthracnose  is  due  to  a  fungus  which 
is  related  to  the  fungi  causing  anthrac- 
nose in  grapes,  raspberries,  cotton,  and 
beans,  and  the  bitter  rot  of  the  apple. 
It  is  spread  freely  by  the  fruiting  bodies, 
which  are  produced  in  abundance  in  the 
spots  on  the  leaves  and  fruit.  The  de- 
struction of  such  vines,  together  with 
rotation  of  crops,  is  recommended  as  a 
means  of  prevention. 

BuoHT.  See  Dotony  Mildew,  this  sec- 
tion. 

Cncnmber  Bot 

Cucumbers  in  Florida  have  been 
troubled  with  a  disease  which  attacks 
both  leaves  and  fruit.  The  plants  may 
be  attacked  when  very  young.  There  ap- 
pear on  the  leaves  irregular  water-soaked 
spots.  The  leaf  becomes  dwarfed  and 
misshapen  if  the  disease  strikes  it  when 
young.  If  the  sun  is  hot  during  the  day 
the  spots  dry  up,  leaving  a  brown  area, 
which  will  fall  out.  Quite  often  the  in- 
fection starts  along  the  edges  of  the 
leaves.  The  veins  become  affected,  and 
it  appears  as  if  the  disease  follows  the 
veins.  Early  in  the  morning,  if  one 
should  examine  the  under  side  of  the 
leaves,  he  would  find  underneath  each 
spot  a  drop  of  bacterial  ooze.  Later  In 
the  day  this  dries,  giving  the  appearance 
of  a  white  precipitate.  The  spot  on  the 
cucumber  fruit  Is  small,  about  two  milli- 
meters in  diameter.    At  first  It  Is  a  trans- 


parent area,  then  In  the  center  there  84>- 
pears  a  small  white  spot  which  is  the 
dried  bacterial  ooze  on  the  surface.  If 
one  should  cut  through  an  early  spot, 
he  would  find  only  a  water-soaked  area. 
Later  this  area  turns  brown.  This  brown 
area  spreads  along  the  vascular  bundles 
in  the  cucumber  fruit.  Three  days  later 
the  whole  cucumber  is  soft. 

The  disease  Is  spread  over  the  entire 
cucumber-growing  district  of  Florida. 
Much  loss  is  sustained  while  the  cucum- 
ber is  on  its  way  to  market.  The  reports 
show  that  while  the  cucumbers  are  on 
the  way  to  market,  which  takes  four  to 
five  days,  they  become  soft. 

Remove  affected  plants  from  the  field 
and  spray  with  Bordeaux  mixture, 
thoroughly,  beginning  when  the  plants 
have  but  three  or  four  leaves. 

O.    F.    BUBGEB, 
Florida  Experiment  Station. 

CucuMBEB  Scab.    See  Spot,  this  section. 

Damping  Off 

This  is  a  frequent  trouble  upon  green- 
house cucumbers.  It  is  serious  often  where 
plantings  are  made  following  lettuce  at- 
tacked by  rosette.  The  fungus  in  that 
case  is  the  same  as  lettuce-rosette 
iRhUsoctonia)  or  lettuce  drop  {Botrytia). 
There  is  a  strictly  damplng-off  fungus 
iPyihium  De  Baryanum  Hesse)  that  is 
sometimes  troublesome.  The  Botrytls 
named  at  times  attacks  pruned  parts  of 
cucumber  plants,  also  extending  its  at- 
tacks to  the  blossom  end  of  young  fruits. 
The  results  of  Rhizoctonia  on  green- 
house cucumbers  have  been  curious  owing 
to  attacks  on  the  smaller  root  branches 
or  rootlets.  The  growth  of  the  vines  is 
at  times  checked,  accompanied  by  color- 
ing of  the  leaves  and  reduced  fruitful- 
ness.  Some  growers  have  given  the 
name  "leaf-curl"  to  this  phenomenon  but 
It  is  strictly  the  effect  of  the  fungus 
named.  It  has  been  found  necessary  in 
soil  treatments  where  cucumbers  follow 
affected  lettuce  to  increase  the  strength 
of  formalin  drench  to  4  or  5  pounds  per 
50  gallons  of  water. 

A.  D.  Selbt, 
Wooster.  Ohio. 
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Do'wny  Mildew 

Paetidoperonospora  cuhenais 
(B.  &  C.)  Rost. 
Downy  mildew,  the  most  destructive 
of  all  cucurbit  diseases,  is  especially  in- 
jurious to  cucumbers,  but  also  attacks 
melons,  squashes,  pumpkins,  gourds,  and 
other  related  vines. 

Appearance 

The  first  indication  of  downy  mildew 
in  the  field  is  a  yellowing  of  the  older 
leaves  in  the  center  of  the  plant.  Faint- 
ly defined  angular  spots  bordered  by  the 
veins  will  then  be  detected.  These  be- 
come more  distinct,  and  if  the  weather 
is  moist  an  obscure  violet  coating  of  the 
spores  may  be  noticed  on  the  under  side 
of  the  spots.  The  disease  progresses 
from  the  center  of  the  hill  outward,  the 
young  leaves  at  the  tips  of  the  branches 
living  longest.  It  spreads  slowly  in  bright 
weather,  but  under  the  more  favorable 
conditions  afforded  by  cloudy,  humid 
weather  it  often  develops  with  the  great- 
est rapidity,  so  that  the  fields  quickly  be- 
come as  if  scorched  by  fire. 
'  Downy  mildew  has  been  known  in  this 
country  since  1889,  and  in  various  years 
has  caused  serious  loss,  especially  to  the 
pickle  industry  on  Long  Island  and  in 
Ohio  and  other  states.  It  is  also  de- 
structive to  cucumbers  in  greenhouses. 

Cause 

Downy  mildew  is  caused  by  a  parasitic 
fungus  closely  related  to  the  destructive 
downy  mildews  of  grape,  onion,  etc.,  and 
to  the  late  blight  of  potato.  So  far  as 
known,  it  is  spread  entirely  by  its  conidia, 
or  summer  spores,  produced  on  the  low- 
er surface  of  diseased  leaves.  These  are 
blown  about  by  the  wind,  but  are  very 
thin-walled,  delicate  bodies,  which  perish 
quickly  when  dried. 

Conditions   Favoring  Development 

The  disease  lives  through  the  winter 
in  Florida  and  probably  spreads  north- 
ward each  summer.  There  is  also  good 
evidence  that  it  lives  over  in  greenhouses, 
which  may  later  become  the  centers  of 
local  epidemics. 

Spray  frequently  with  half  strength 
Bordeaux  mixture,  coating  both  sides  of 
the  leaves. 


References 

Farmers'  Bulletin  231. 
Connecticut  Station  Bulletin  56. 
Ohio  Station  Bulletin  214. 
Eelwobm.    See  Nematode,  this  section. 
Leaf  Bught.    See  Cantaloup  Diseases, 

Leaf  Monld 

Not  important.  Yields  to  same  treat- 
ment as  downy  mildew. 

Leaf  Spot  Diseases 

Aside  from  anthracnose,  downy  mil- 
dew, and  leaf  blight  there  are  a  number 
of  other  leaf  spot  diseases  hardly  distin- 
guishable from  the  above,  all  of  which 
yield  to  the  Bordeaux  treatment. 

Mosaic  Disease 

This  disease  of  greenhouse  cucumbers 
is  analogous  in  character  to  the  mosaic 
diseases  of  tobacco  and  tomatoes  and  to 
the  yellows  of  the  peach.  It  is  due  to  an 
oxidizing  ferment  in  the  leaves  and  Is 
transmitted  like  the  tobacco  mosaic  dis- 
ease, by  touching  first  diseased  and  then 
healthy  plants.  The  fruitfulness  of  these 
variegated  yellow  plants  is  very  low  and 
it  is  best  at  all  times  upon  the  appearance 
of  the  disease  to  remove  the  diseased 
plants  and  destroy  them. 

A.  D.  Selby 

Nematodes,  or  Eelworms 

Heterodera  radicicola  (Greef.)  Mull. 

These  minute  parasitic  worms  are  of- 
ten very  destructive  upon  cucumbers  un- 
der glass.  The  greatest  injury  may  oc- 
cur on  the  seedling  plants,  but  plants  of 
all  ages  are  destroyed  by  the  parasitic 
worms.  Their  presence  may  be  known 
by  the  small,  bead-like  enlargements  pro- 
duced upon  the  roots  or  rootlets.  No 
remedy  has  been  discovered  that  is  ef- 
fective with  plants  once  attacked  by  eel- 
worms.  The  time  to  prevent  this  trouble 
is  in  the  selection  or  preparation  or  treat- 
ment of  the  soil  for  greenhouse  benches. 
Indeed  the  nematodes  seem  to  be  present 
in  old  sod,  and  to  some  extent  in  decay- 
ing vegetable  matter  generally.  An  ef- 
fective remedy  against  eelworms  consists 
in  steaming  and  so  treating  the  soil  that 
the  parasites  will  be  destroyed.  For  this 
procedure    see    Ohio    Bulletin    73.      Also 
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MassBchusettB  Experiment  Station  Bulle- 
tin G5.  In  thus  handling  the  soil  due 
time  must  be  given  for  draining  and  diy- 


Ing. 


A.  D.  Selby 


Ponder;  Mildew 

Eiytiplie  cicAoroceorum  DC. 
Frequent  in  bothouees,  but  not  trouble- 
some   elsewhere.     Selby    recommends    a 
dilute  copper  sulphate  solution. 
Reference 
Ohio  Experiment  Station  Bulletin  214. 
Root  Rot,     See  Damping  Off,  this  sec- 
tion. 
Spot  of  Cienmber  Fmlt  or  Cocnnber 

Scab 
CUtdoiporium  cucumerium  Ell  ft  Arth. 
Yields  to  same  treatment  as  downy  mil- 
dew. 

Wilt,  Bacterial  Wilt 
Bacillut    trachelpMlliia 
Scattered    plants   wilt   gradually   with- 
out evidence  of  injury.     The  sap  tubes 
are  filled  with  a  milky,  stringy  mass  of 
bacteria  instead  of  watery  sap.     Insects 
are  instrumental  In  spreading  the  disease. 
Spray  with  Bordeaux  as  an  Insect  repel- 
lent.      Cut  out  and  destroy  all  affected 
plants.    Practice  rotation. 
Beferenc«B 
Pennsylvania  Experiment  Station  Bul- 
leUn  110. 
Farmers'  Bulletin  231. 
South  Carolina  Experiment  Station  Bul- 
letin 141. 

ctccmber  pests 

For  cucumber  peats  other  than  those 
listed  here,  see  Cantaloup.  Sguaah,  and 
related  plants. 


F1(E.  I.      Banded   1 


if- Footed    Ptaot    Bue. 


Banded  Leat-footed  Plant  Bug 

Leptoolottut  phylloput.  Say 
This  conspicuous  plant  bug  Is  a  suck- 
ing insect  belonging  to  the  same  family  as 
the  squash  bug,  and  Is  capable  of  inflict- 
ing similar  injury  to  cucurbits. 

This  species  is  distributed  over  all  the 
Gnlf  states  and  many  of  the  neighboring 
states.  In  North  Carolina  It  Is  quite 
abundant  in  some  sections. 
Bemedies 
In  case  these  bugs  should  become  abund- 
ant, they  might  be  controlled  by  hand 
picking  during  the  early  morning  hours 
or  about  sundown,  for  at  such  times  they 
are  less  active  than  during  the  heat  of  the 
day.  It  has  been  suggested  that  the  young 
nymphs  may  be  killed  with  kerosene  emul- 

Tbe  yellow  thistle  (Carduua  spinotaUH- 
mus)  is  their  normal  food  plant,  which 
suggests  the  advisability  of  keeping  these 
plants  cut  down  around  gardens  or  fields 
where  cucurbits  are  grown,  or  leaving 
only  a  few  plants  to  serve  as  traps  on 
which  the  bugs  may  be  killed  by  spray- 
ing or  hand  picking. 

Cucumber  Flea  Beetle 
Bpitria  cvcuanerig,  Harr. 
A  small,  black,  oval-shaped.  Jumping 
beetle,  about  one-twelftb  Inch  In  length, 
sometimes  causes  quite  severe  Injury  by 
eating  boles  in  tbe  foliage  of  young  cu- 
cumbers and  other  cucurbits.  The  larva 
of  this  species  Is  a  leaf  miner,  attacking 
the  same  plants,  but  seldom  causing  much 
damage. 

Remedies 
Wire  screens  or  other  mechanical  cov- 
ers,   poison    and    repellent    sprays,    dry 
poison    applications,    clean    culture    are 
equally  effective  against  flea  beetles. 
Cutworns 
Varioui  Species 
These  may  be  destroyed  by  the  use  of 
poison    halt   made   by    mixing   bran    (40 
parts)  with  Paris  green  (one  part)  moist- 
ened   to    make    a    soft    mash    and    then 
sweetened  with  molasses. 
Distribute  around  the  hills  about  sun- 
Keep  tbe  chickens  out  when  this  method 
Is  employed. 
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Hop  Flea.  Beetle.  See  under  Potato 
Peitt. 

M&LOR  Aphis.     See  iphUlt. 

Melon  Worm 

Diapkania  hyalinata  Linn 
ThlB  peat  occurs  In  largo  numbers  In 
Florida,  Georgia  and  North  Carolina. 
Description  and  Habits 
Parent  fflotba 
Melon  vorm  moths  are  beautiful  crea- 
tures,  which   may   often    bo   Been   flylns 
about  cucurbit  flelds  during  the  late  fall 
months.     The?  have  wings  of  a  pearly 
white  color,  bordered  with  brownish  black 
(Fig.   1).     The  abdomen  Is  also  pearly 
white,  tinged  with  brown  at  the  caudal 
end,  which  terminates  In  a  large  movable 
brush  of  elongated  yellow  and  dark-brown 
scales.     Nearly  all  the  underside  of  the 
body,  Including  the  legs.  Is  of  the  same 
color  as  the  wings.     The  wlngB  expand 
one  Inch,  or  a  little  more.     The  moths, 
although  shy  and  rapid  fliers,  are   fre- 
quently seen  during  the  daytime. 

These  are  pearly  white  In  color,  very 
small  In  size,  and  are  laid  In  groups  of 
from  two  to  six.  or  more  on  the  stems, 
leaves  and  buds.  They  hatch  In  about 
four  days  In  warm  weather. 


.'''•SQ^ 


Fig.  1.     Melon  Worm.     1.  adult :  H.  I 


Larrae 

Just  hatched  larvae  are  about  t  :r: 
ty-flfth  of  an  Inch  Ions,  with  i  ;l 
brown  head,  and  body  of  a  pale  jt'  ' 
color,  with  so  distinct  marklii^  i 
about  three  days  of  age  the  skin  ii  z.- 
ed  for  the  first  time,  and  then  the !» 
shows  two  faint  loDgltndioal  sab^m. 
white  stripes,  which  become  more  ;:^ 
Inent  as  the  larvae  develop.  By  tlttt*  t 
white  stripes  melon  worms  (Fig,  1)  ii 
be  readily  dlstlngnlshed  until  tli«T  r 
nearly  grown,  when  the  white  stripe  .-- 

These  worms  often  feed  for  thei:  c 
tire  lifetime  on  the  foliage,  nnai:^ 
on  the  underside  partially  conceaJfl '' 
thin  silken  webs.  Thoy  also  feed  In ': 
terminal  bud  clusters,  and  bore  ::- 
melons  and  SQuash  like  tbe  pickle  *i!^ 
The  habit  of  feeding  on  the  foliage  Ditf 
It  profitable  to  use  poison  sprays  k  ' 
remedy. 

CoGOOBS  aid  PapM 

Melon  worms  spin  thin  ailken  cooKi 
in  the  folded  edge  of  some  leaf,  lltt  ''• 
pickle  worms,  bnt  differ  from  the  U'" 
In  being  inclined  to  select  a  grMO  '^ 
rather  than  a  dying  one.  When  tbe  Im- 
plants are  nearly  defoliated  the  voru 
crawl  to  nearby  weeds  or  gns,  " 
there  spin  cocoons  and  pupate. 
Bentedlal  Heasom 

Because  of  feeding  freely  on  Uw  f- 
lage,  melon  worms  may  be  poisoned  ■: 
arsenical  sprays,  and  the  additional  Q^- 
ods  suggested  for  con  troll  log  pBj 
worms.     See  Pickle  Worm,  this  secHo:    i 

Supplementing  the  poisoning  wO^  ' 
the  complete  removal  and  destnico°3  . 
of  badly  Infested  trap  plants,  bidr  ^'  \ 
fested  fruit  of  all  cncurblts.  uid  ns 
nants  of  Infested  crops,  together  wltli  ^  | 
practice  of  deep  plowing  and  rot»eK 
Bhould  Bufflce  to  prevent  serious  ime-  | 
from  melon  worms.  jj_  j   giniB 

N.  C.  Erp.  Sta.  I 

northern  Leaf -Footed  Plaa(  Bic 

Leptogiotsut  oppositut  Stj- 
This  species  has  been  reported  is  du^ 
aging  melons  In  Maryland  and  tlie  ^- 
trlct  of  Columbia,   and  occars  In  '^"^ 


CUCUMBEH  FBSTS 


Fig.  ] 


Nortbeni  Lcat-Pootcd  Plant  Bug. 


of  tlie  Southern  states,  Including  North 
Carolina. 

Hand  picking  as  for  other  plant  bugs 
and  deatructlon  of  70ung  nymphs  by 
kerosene  emulBions  are  the  remedies  sug- 
gested. 

Fickle  Worm 

Margaronia  nttldalU  Cramer 

Deseriptton 

The  parent  of  the  pickle  worm  Is  a 
night  fifing  moth  of  rather  distinctive  ap- 
pearance (Fig.  1).  The  general  color,  Is 
yellowish  brown.  The  front  wings  bear  a 
yellowish,  seml-hyallne  spot  near  the  cen- 
ter, and  the  hlndwfags  have  the  Inner 
two-thirds  of  the  same  appearance.  The 
abdomen  terminates  in  a  large  movable 
bmsb  composed  of  numerous  elongated 
scales.  In  size  the  motbe  have  a  wing 
expanse  of  a  little  over  one  Inch,  while  the 
body  averages  about  flve-elghths  of  an 
Inch  from  the  tip  of  the  bead  to  the  end 
of  the  brush.  The  shy,  retiring  habits  of 
these  moths  prevent  their  being  often  ob- 
served, for  they  seldom  By  In  the  day- 
time, unless  disturbed,  and  then  quickly 
attempt  to  hide.  In  this  respect  they  dif- 
fer from  the  melon  worm  moths,  which 
are  often  seen  flying  about  cucurbit  fields 
during  August  or  September. 


Freshly  laid  eggs  are  white,  but  sooo 
turn  yellowish,  as  the  larvae  inside  devel- 
op. They  may  be  laid  singly,  but  more 
commonly  In  clusters  of  from  three  to 
eight,  on  bloom  buds,  leaf  stalks,  or 
leaves,  and  are  usually  attached  to  the 
plant  hairs  In  such  a  manner  that  the 
egg  mass  seems  to  be  pierced  by  the  hair. 
The  eggs  hatch  In  warm  weather  in  about 
four  days. 

Larvae 

Very  young  larvae  are  uniformly  yellow- 
ish white,  hut  after  a  few  days  the  body 
segments  show  transverse  rows  of  brown 
spots,  which  become  more  prominent  and 
nearly  black  in  color  before  the  fourth 
molt  Is  passed  (Pig.  1).  Larvae  molt 
four  times  before  attaining  full  growth, 
and  their  distinctive  marking,  prevloos 
to  the  fourth  molt,  enables  one  to  separate 
them  readily  from  the  related  Epecles 
called  the  melon  worm.  After  the  fourth 
molt  pickle  worms  become  greatly  changed 
in  appearance  by  practically  losing  the 
transverse  blackish  spots.  Pickle  worms 
feed  in  bud  clnaters,  blooms  or  fruit  and 
often  In  the  vines,  but  seldom  feed,  like 
melon  worms,  on  the  foliage. 
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Fie.  £. 


e  Worm*  Injury  to  CiDtaloup. 


as  BDon  &B  tbe  crop  la  gatiiered  rake  ap 
and  destroy  all  vlnee,  weeds  and  trash. 

R.   I.   SUITH 

N.  C.  EzD.  Bti. 

Potato  Flea  Beetix.  See  under  Pota- 
to Petti. 

Striped  Cncnmber  Beetle 
Diabrotica  vittata  Fab. 
General  Appearance 

The  adult  beetles  are  small,  me&snring 
abont  two-firths  of  an  Inch  In  length  and 
half  as  much  In  width.  The  color  Is  yel- 
low above  with  black  head  and  three 
black  longitudinal  stripes  on  the  wing 
covers.  The  under  surface  as  well  as 
parts  of  the  legs  and  antennae  are  black. 
The  larvae  are  very  small  white  grube 
with  head,  anal  and  thoracic  plates 
brown.  They  live  in  tbe  earth.  The  eggs 
are  oval  In  shape  and  brlgbt  lemon  to 
orange  in  color  and  are  laid  In  the  soil. 


Cocoons 

The  cocoon  is  a  thin,  scanty  covering 
ot  white  Bilkeo  threads,  spun  by  the  worm 
In  a  fold  of  some  leaf  before  transform- 
ing to  the  pupal  stage.  They  are  general- 
ly found  Id  dead  or  dying  leaves  near  tbe 
ground,  or  lying  on  the  soli  under  the  In- 
fested plants. 

For  this  reason  the  practice  of  rakltig 
up  and  burning  or  composting  remnants 
of  infested  crops,  followed  by  deep  plow- 
ing, is  of  value. 

Bemedial  MeuarM 

Barly  plantings  of  cantaloupes  and  cu- 
cumbers may  escape  injury  from  this  pest 
in  the  South. 

Trap  Plants 

pickle  worms  evince  a  decided  prefer- 
ence for  the  buds,  blooms  and  fruit  ot 
summer  equasb. 

To  secure  the  best  results,  seed  should 
be  planted  two  or  three  times  at  Intervals 
of  about  three  weeks,  making  the  first 
planting  In  time  to  Insure  having  the 
squash  plants  blooming  freely  by  the 
middle  or  latter  part  of  June.  They 
must  then  be  examined  frequently,  and, 
when  worms  are  discovered.  Infested 
blooms  and  trult  should  be  gathered  and 
destroyed  at  least  once  a  week. 

Destroy  Infested  plants  and  fruit  and 


t 


Fig.  1.     Striped  Cucumber  Bcetl*. 
Life  History 

The  adult  beetles  hibernate  over  winter 
under  rubbish  or  in  other  protectad 
places,  and  emerge  during  the  early 
spring  months  of  April  and  May.  As  soon 
as  the  host  plants  appear  the  eggs  are 
deposited  In  the  soil  around  the  bases 
and  hatch  In  about  nine  days.  The  lar- 
vae uiKin  hatching  feed  at  the  base  of  the 
plants  upon  the  roots  and  stems.  The 
greatest  damage  Is  done  by  the  adults 
boring  down  Into  the  soil  and  feed- 
ing upon  the  tender  appearing  foliage. 
Throughout  the  entire  summer  they  con- 
tinue as  foliage  destroyers  and  do  much 
damage.  They  also  act  as  carriers  of  the 
bacterial  wilt  disease  of  cucumbers. 
Food  Plants 

Squashes,  cucumbers,  cantaloupes, 
pumpkins  and  watermelons  are  its  favor- 
ite food  plants  and  suffer  most  from  Its 
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attacks.  Peas,  blossoms  and  leaves  of 
the  apple  and  numerous  other  cultivated 
and  wild  plants  are  devoured. 

Control 

In  many  instances  control  measures 
are  necessary.  Cheap  coverings  are  espe- 
cially desirable  for  small  plantings  and 
may  be  very  practicable  for  extensive 
fields.  When  no  coverings  are  used  the 
plants  may  be  started  early  in  hothouses 
and  set  out  after  they  are  well  establish- 
ed. If  the  plantings  are  made  directly 
in  the  field  an  excess  of  seed  should  be 
used  to  allow  for  the  destructiveness  of 
the  beetles. 

Poison  sprays,  such  as  arsenate  of  lead 
or  Paris  green,  aid  much  in  controlling  it, 
but  successive  applications  are  necessary, 
because  of  the  rapid  growth  of  the  plants. 
The  poisons  are  sometimes  added  to  Bor- 
deaux mixture  and  serve  as  a  remedy  for 
fungous  diseases  as  well.  In  small 
patches  pyrethrum  is  an  excellent 
remedy. 

Repellents  such  as  land  plaster  or  gyp- 
sum soaked  in  turpentine  or  kerosene  or 
tobacco  dust  placed  around  the  hills  will 
tend  to  drive  the  beetles  away.  Bordeaux 
mixture  is  also  considered  a  good  repel- 
lent. 

E.  O.  EssiG 

Common  or  Greenhouse  White  Fly 

Aleyrodea  vaporariorum  Westw. 

General  Appearance 

The  adult  white  flies  are  about  three- 
fiftieths  of  an  inch  long,  the  males  being 
slightly  smaller  than  the  females.  The 
bodies  are  yellow  and  the  wings  pure 
white.  The  eggs  are  exceedingly  small, 
oblong  in  shape,  at  first  light  green,  grow- 
ing black  with  age  and  attached  by  a 
short  stipe.  The  larvae  are  light  in  color, 
transforming  to  fiat  pupae  about  three- 
hundredths  of  an  inch  long;  oblong-oval 
in  shape;  light  green  and  supporting 
noticeable  wax-like  rods  or  spines,  which 
makes  this  species  readily  distinguish- 
able from  all  others. 

Life  History 

The  eggs  are  laid  upon  the  leaves  of 
the  plants,  each  female  depositing  over 
100.     These  hatch   in   about  two   weeks 


into  larvae  which  begin  feeding  very 
shortly  and  after  three  moults,  covering 
nearly  a  week,  they  become  pupae,  which 
after  two  more  weeks  are  ready  to  emerge 
as  adults.  These  feed  during  their  life 
of  thirty  days. 

Tomatoes  and  cucumbers  suffer  most. 

Fumigation  as  for  scale  insects  is  the 
best  method  of  control,  but  emulsions  and 
resin  sprays  are  efPective. 

E.  O.  BssiG 

Western  Twelve-Spotted  Cncnmber 

Beetle 

Diahrotica  soror  Lee. 

General  Appearance 

A  small  green  black  spotted  beetle 
about  the  size  of,  and  often  mistaken  by 
farmers  for,  a  ladybird  beetle.  The  ven- 
tral surface  is  entirely  black.  The  lar- 
vae are  white  and  subterranean  in  habits, 
so  are  seldom  met  with. 

Life  History 

The  eggs  are  laid  in  early  spring 
around  the  bases  of  the  food  plants  from 
one-half  to  one-fourth  of  an  inch  under 
the  ground.  They  hatch  quickly  and  the 
white  grubs  begin  feeding  upon  the  roots. 
The  pupal  cells  are  made  near  the  sur- 
face and  in  about  two  weeks  the  adult 
beetles  emerge.  The  broods  overlap 
throughout  the  summer,  there  being  two 
distinct  generations.  The  adults  hiber- 
nate during  the  winter.. 

Food  Plants 

Beets,  melons,  cucumbers,  squashes, 
beans,  corn,  cabbages,  peas,  zinnias, 
daisies,  orange,  alfalfa,  peanuts,  potatoes, 
spinach,  lettuce,  mustard,  roses  and 
chrysanthemums. 

Control 

It  is  seldom  necessary  to  resort  to  con- 
trol measures  for  the  larval  forms,  though 
they  often  do  much  damage.  For  the 
adults,  however,  control  measures  are  of- 
ten urgent.  Poison  sprays  applied  to  the 
tender  growth  are  very  effective. 

Katnral  Enemies 

Two  natural  enemies  prey  upon  this 
beetle;  one  a  tachlnld  fiy,  Celatoria  dia- 
"broticae  Shim.,  and  the  other  a  spider, 
Xy8ticu9  gulosua  Keys. 

B.  O.  BssiG 
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Currant 

The  currant  derived  its  name  from  the 
Greels  city  of  Corinth,  where  it  was  first 
cultivated  and  became  commercially  im- 
portant. Many  new  varieties  have  been 
developed,  chief  of  which  is  the  red  cur- 
rant, Rihea  ruhrum,  from  which  have 
grown  several  white  varieties  and  many 
red  varieties  as  well.  One  peculiarity 
of  the  currant  is  its  tendency  to  varia- 
tion in  color.  It  is  not  very  unusual  to 
find  red,  white  and  striped  berries  on 
the  same  stalk. 

There  is  a  black  species,  Rihea  nigrum^ 
which  is  popular  in  some  parts  of  Europe, 
but  not  so  in  America,  because  of  its  pe- 
culiar flavor,  because  it  is  a  light  bearer 
and  is  not  commercially  profitable.  The 
principal  use  to  which  this  fruit  is  aiH 
plied  is  in  the  making  of  Jellies;  although 
it  is  used  fresh  for  the  table,  and  in  the 
making  of  pies. 

There  is  also  an  American  black  cur- 
rant, Ribea  floridum,  or  Americanum, 
which  resembles  the  black  currant  of 
Europe,  but  is  not  much  esteemed.  There 
is  an  American  species  of  flowering  cur- 
rant, Rihea  aureum,  but  it  is  not  culti- 
vated for  its  fruit,  since  it  ripens  very 
unevenly  and  is  not  of  first-class  quality. 

On  the  Pacific  coast  several  varieties 
classed  as  Rihea  aanguineum,  are  grown 
for  ornament,  mostly  producing  a  red 
fiower. 

The  currant  is  native  to  the  United 
States,  and  many  parts  of  Europe.  It 
thrives  best  in  cool,  rather  humid  cli- 
mates; upon  soil  that  is  rich,  well  drained, 
and  with  a  clay  subsoil.  However,  it 
may  be  grown  in  hot  climates,  if  planted 
on  the  north  side  of  buildings,  or  where 
the  plants  are  shaded  by  trees  of  larger 
growth;  provided  that  the  ground  is  suf- 
ficiently fertilized  to  support  the  larger 
trees  and  currants  as  well. 

The  plant  is  propagated  mainly  by 
means  of  cuttings  which  may  be  plant- 
ed either  in  the  autumn  or  spring;  but 
if  planted  in  the  spring  the  planting 
should  be  early,  as  they  begin  to  grow 
earlier  than  most  other  shrubs  or  trees. 
The  cuttings  should  be  made  from  six 
to  eight  Inches  long,  cutting  Just  below 


the  bud  for  the  root,  and  Just  above  the 
bud  for  the  top.  There  is  no  secret 
about  planting,  except  that  there  should 
be  a  careful  preparation  of  soil,  and  the 
cuttings  should  be  set  so  that  at  least 
two  buds  shall  be  below  the  surface  of 
the  soil,  and  one  or  two  buds  above  the 
surface.  The  planting  may  be  done  with 
a  spade,  or  a  furrow  may  be  plowed  and 
the  plants  dropped  against  the  perpendic- 
ular side  of  the  furrow,  and  the  dirt 
pressed  firmly  against  them.  Currants 
may  be  propagated  by  means  of  roots; 
but  it  is  generally  done  by  means  of 
cuttings.  Seeds  are  planted.  If  it  is  de- 
sired to  originate  new  varieties. 

There  is  considerable  difference  of  opin- 
ion about  the  distance  of  planting;  some 
say  the  rows  should  be  made  four  feet 
apart,  and  the  plants  three  feet  apart 
in  the  row.  Others  say  the  rows  should 
be  eight  feet  apart  and  the  plants  five 
feet  apart  in  the  row.  If  I  were  planting 
and  the  ground  was  so  that  one  could  use 
the  square  method,  I  would  plant  them 
according  to  that  method,  five  feet  apart 
each  way,  then  cultivate  both  ways.  By 
this  means,  I  think  labor  could  be  saved 
and  better  fruit  produced.  In  adopting 
this  method,  there  would  be  a  waste  of 
land  for  the  first  and  second  years  of 
growth,  but  if  so  desired  some  other  crop 
could  be  grown  between  the  rows  until 
the  currants  needed  the  soil  and  space. 

Cultivation  should  be  shallow,  as  the 
roots  are  fine  and  grow  near  the  sur- 
face of  the  soil. 

Pruning  is  a  simple  process,  although 
it  is  impossible  to  reach  good  results  if 
it  is  neglected.  It  should  be  remember- 
ed that  the  fruit  is  borne  on  both  the 
old  and  the  new  wood,  most  of  it  near  the 
base  of  the  one-year-old  shoots.  Conse- 
quently most  of  the  wood  more  than  one 
year  old  might  be  cut  out  and  still  a 
crop  be  produced,  or  most  of  the  new 
wood  might  be  pruned  off  and  a  crop  re- 
sult; but  the  new  wood  bears  the  strong- 
er, better  fruit,  so  it  is  better  to  sacrifice 
the  old  stalks.  Card  says:  "For  field  cul- 
ture, four  to  eight  main  stems  are  allow- 
ed, and  these  should  be  frequently  re- 
newed."    It  is  my  Judgment  that  wood 
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..  Victoria — Brigbt  red,  hardy,  . 
■prliiE  froata :  eicelleDt,  late.  4. 
earlr.  S.  La  Versalllaiie— Medk 
Lisbt  red,  mild,  hanga  on  a  Iodk 
not  Tery  prollflc.  EDod.  mld-BcaBo 
mld-»«aaoa. 
Ph0tQ   and   DttcTiptiont    bu   J.    B. 


prolific:  mild  Savor  1  eicelleot,  early. 


8.  Fay's   ProlLIlc — Red.   large,  prollflc,   ( 
tahi.   We»(em    Waahiniftim   EBneriintnt   I 
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more  than  three  years  old  should  be  cut 
out. 

Like  most  other  fruits,  currants 
should  not  be  picked  when  wet;  as  they 
tend  to  mold  or  decay  if  so  treated. 

Granville  Lowtheb 

Currants  for  the  Home  Garden  or 
Commercial  Plantation 

The  currant  is  one  of  the  few  fruits 
that  if  planted  at  all  in  the  home  garden 
is  permitted  to  grow  at  will,  usually  more 
or  less  choked  with  grass  and  weeds  or 
rarely  or  never  given  any  pruning  or  cul- 
tivation. While  it  will  exist  under  such 
conditions,  it  rarely  gives  satisfactory 
returns  and  for  this  reason  is  not  gener- 
ally considered  a  profitable  commercial 
crop  in  many  parts  of  Washington. 

Propagation 

The  currant,  like  all  other  cultivated 
fruits,  does  not  "come  true"  from  seed, 
so,  for  this  reason,  it  is  necessary  to  prop- 
agate it  by  means  of  cuttings,  layers  or 
division. 

The  wood  for  cuttings  should  be  of  the 
current  year's  growth  and  may  be  taken 
any  time  between  the  falling  of  the  leaves 
in  the  summer  and  the  beginning  of 
growth  in  the  spring.  The  strongest  plants 
and  most  satisfactory  results  are  usually 
secured  from  cuttings  made  early  in  the 
fall  and  planted  immediately.  The  cut- 
tings are  usually  made  from  seven  to 
eight  inches  long.  The  lower  end  should 
be  cut  just  below  a  bud  while  the  upper 
end  may  be  from  one  to  two  inches 
from  a  bud,  depending  upon  the  length  of 
the  wood.  If  the  cuttings  are  made  late 
in  the  fall  or  during  the  winter  it  is 
usually  best  to  pit  them  in  a  callousing 
pit  or  pack  them  in  damp  moss  or  soil  in 
a  cool  cellar  until  early  spring.  They 
should  then  be  planted  in  deep,  rich, 
moist  soil  in  nursery  rows  three  or  four 
feet  apart  and  the  cuttings  six  or  eight 
inches  apart  in  the  row.  Plant  down  to 
the  top  bud,  making  the  soil  very  firm 
around  the  base  of  the  cuttings  in  order 
to  prevent  drying  out  during  the  sum- 
mer months.  After  from  one  to  two  year's 
growth  the  plants  will  be  in  excellent 
shape  to  set  in  the  permanent  planta- 
tion. 


Soil 

Almost,  any  good  rich  soil  of  sufficient 
depth  and  fertility  to  produce  a  good 
crop  of  grain  will  produce  good  crops 
of  currants.  .  While  this  class  of  fruit 
may  be  grown  in  hot,  dry  soil,  the  best 
results  are  secured  on  cool,  moist  soils. 
A  well  drained,  rich,  sandy  loam  with 
considerable  humus  in  it,  or  even  clay 
loam  properly  treated,  will  give  excel- 
lent results  if  there  is  plenty  of  available 
plant  food.  When  the  soil  becomes  very 
'  hot  and  dry  during  the  summer  it  is 
sometimes  advisable  to  mulch  with  coarse 
litter  in  order  to  hold  the  moisture  and 
keep  the  temperature  down.  It  is  diffi- 
cult, however,  to  grow  good,  clean  fruit 
under  these  conditions.  As  a  plant  the 
currant  is  a  heavy  surface  feeder  and  so 
should  receive  heavy  annual  dressings  of 
well  rotted  manure  or  a  substitute  for 
maaure  in  the  form  of  commercial  fer- 
tilizers. 

Planting 

One  or  two-year  old  plants  from  cut- 
tings or  layers  give  better  results  for  the 
permanent  plantation.  Most  planters  pre- 
fer a  one-year-old  plant,  as  it  is  easier  to 
handle  than  the  two-year-old  plants. 

Early  fall  planting  gives  good  results 
where  the  plants  are  mulched  before  the 
cold  weather  comes  on,  but  for  general 
planting  early  spring  gives  the  best  re- 
sults, especially  where  the  stock  is  se- 
cured in  the  fall  or  winter  and  Is  set  out 
just  as  soon  as  the  ground  is  ready  to 
receive  the  plants  in  the  spring.  Late 
spring  planting  is  not  satisfactory  since 
the  rootlets  and  shoots  of  the  currant  be- 
gin to  form  early  and  are  easily  dam- 
aged in  handling. 

The  same  care  should  be  exercised  as 
in  planting  a  fruit  tree.  All  broken  or 
bruised  roots  should  be  removed,  the  top 
thinned  and  cut  back  and  the  plant  set 
from  one  to  two  inches  lower  than  it 
stood  originally  in  the  nursery. 

The  square  planting  plan  of  6x6  feet  is 
commonly  used.  However,  it  does  not 
give  sufficient  room  for  the  bushy  sorts, 
especially  after  they  begin  to  bear  and 
the  limbs  become  weighed  down  with  the 
heavy    crops    of    fruit.      A    better    plan 
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would  be  to  place  the  rows  eight  feet 
apart  and  the  plants  six  or  seven  feet 
in  the  row.  This  would  allow  room  for 
thorough  cultivation. 

CnltiTation 

If  the  plantation  has  received  an  ap- 
plication of  well  rotted  manure  during 
the  winter  this  should  be  worked  into  the 
soil  as  early  as  the  ground  is  ready  to 
work  in  the  spring.  This  may  be  done 
by  shallow  plowing  or  deep,  double  shov- 
el work.  After  thoroughly  working  the 
manure  into  the  soil  the  surface  should  be 
left  smooth  and  as  near  level  as  possible. 
Regular  surface  cultivation  should  con- 
tinue until  picking  time.  After  the  crop  is 
harvested,  the  plantation  should  again  be 
thoroughly  cultivated  and  then  the  plants 
permitted  to  become  dormant  and  ready 
for  winter.  Late  summer  or  fall  growths 
should  always  be  discouraged  as  there  is 
danger  of  fall  or  winter  injury  resulting 
from  the  unripened  condition  of  the 
shoots. 

Prnniiig 

The  currant  will  bear  some  fruit  every 
year  whether  it  is  pruned  or  not,  but,  if 
fine,  large  fruit  is  desired  pruning  is  ne- 
cessary. There  are  two  general  types  of 
training  currant  plants,  i.  e.,  the  tree  form 
and  the  bush  form.  The  tree  form  is  de- 
veloped by  cutting  away  all  the  shoots  but 
one  and  the  removal  of  the  lower  buds  and 
branches  from  this  shoot  for  from  twelve 
to  twenty-four  inches  from  the  ground, 
which  results  in  a  little  tree.  This  meth- 
od does  very  well  for  the  amateur  or  the 
novice,  but  is  not  practical  from  a  com- 
mercial point  of  view  on  account  of  the 
unproductiveness  of  the  plant  and  the 
danger  of  a  borer  destroying  a  whole 
plant  instead  of  one  cane,  as  is  frequent- 
ly the  case  with  bush  grown  plants.  The 
bush  form  is  the  more  common  method 
used  not  only  in  commercial  but  in  home 
gardens  as  well  and  results  in  the  de- 
velopment of  a  well  formed  bush  of  from 
six  to  eight  two  to  three-year-old  fruit- 
ing canes,  and  from  two  to  four  young 
shoots  or  one-year-old  fruiting  canes. 
The  conmion  difficulty  with  the  cur- 
rant bush  is  that  there  is  too  much 
wood  left  annually  upon  the  plant  and 


so  it  is  compelled  to  produce  a  great 
number  of  small  berries  instead  of  great- 
er or  equal  weight  of  fine  large  fruit. 
While  currant  wood  will  produce  fruit 
for  an  indefinite  period  of  time,  yet  after 
it  passes  its  fourth  to  fifth  year  it  ceases 
to  be  valuable  on  account  of  the  inferior 
quality  of  its  fruit.  Good,  healthy  wood 
produces  its  best  fruit  during  the  second 
and  third  years  of  its  life  and  should  be 
replaced  by  young  shoots  before  it 
reaches  its  fifth  year. 

In  ordinary  field  culture,  from  five  to 
eight  bearing  canes  on  a  plant  will  give 
better  results  than  a  greater  number, 
especially  where  these  canes  have  been 
summer  pinched  in  order  to  develop 
strong  lateral  buds.  If  these  shoots  have 
produced  strong,  lateral  shoots  they 
should  be  cut  back  to  from  three  to  four 
inches  in  length.  For  market  purposes 
it  is  better  to  remove  too  much  wood  and 
produce  a  small  quantity  of  fine  fruit 
than  not  enough  and  produce  an  un- 
salable crop  of  small  fruit.  Pruning  may 
be  done  in  the  fall  or  early  in  the  spring. 
Ordinarily  it  is  best  to  do  it  Just  before 
the  plants  start  into  growth  in  spring. 

Harvesting  and  Marketing 

Since  the  currant  is  largely  used  for 
Jellies  and  spice  purposes,  a  rather  tart 
fruit  is  more  desirable  than  a  thoroughly 
ripened  fruit.  For  this  reason  as  well 
as  the  better  shipping  qualities  of  slightly 
green  fruit,  currants  should  be  picked 
Just  before  they  are  ripe  rather  than  after 
they  have  become  fully  ripe.  Fruit 
picked  while  it  is  cool  ships  much  better 
than  fruit  picked  during  the  heat  of  the 
day.  Under  no  consideration  must  fruit 
be  picked  while  it  is  wet  with  rain  or 
dew,  as  it  soon  spoils  if  handled  while 
wet.  The  bunch  should  be  removed 
whole  from  the  plant  and  kept  whole, 
never  shelling  or  stripping  the  bunches, 
as  it  is  sure  to  lower  the  grade,  if  not 
ruin  the  fruit  entirely. 

Up  to  the  present  time  there  is  no  es- 
tablished method  in  the  West,  for 
marketing  currants.  The  common  24- 
quart  crate  is  extensively  used  and  is 
undoubtedly  the  best  and  most  adaptive 
Western  package.     A  few  growers  use  a 
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ten  or  twenty  pound  shallow  box  for  near 
markets,  but  find  it  unsatisfactory  for 
long  shipments.  The  pony  refrigerator 
can  be  advantageously  used  for  the  fancy 
grades,  but  should  not  be  used  for  any- 
thing but  the  best. 

Dlscasslon  of  Yarietles 

The  size,  color,  productiveness  and  at- 
tractiveness of  the  Red  Cross  currant 
makes  it  an  especially  valuable  new  sort, 
while  the  mild  flavor,  productiveness  and 
good  plants  of  the  Wilder  places  it  at 
once  among  our  best  sorts.  The  older 
standard  sorts,  like  the  Victoria,  Pomona 
and  Cherry,  are  popular  and  very  valu- 
able for  home  as  well  as  commercial  pur- 
poses. 

The  following  notes  on  varieties  were 
secured  from  the  plants  in  the  experiment 
station  grounds  at  Pullman,  Wash.: 

Bed  Yarietles 
Cherry 

A  weak,  spreading  bush  with  long 
canes  which  frequently  break  in  the 
wind.  The  foliage  is  dark  green,  abun- 
dant and  practically  free  from  dis- 
ease. The  berries  vary  in  size  from 
medium  to  very  large,  but  are  usually 
very  large,  of  a  dark  red  color  and  are 
borne  in  loose,  short,  poorly-filled  clus- 
ters. An  early  to  medium  productive 
sort,  valuable  for  home  use,  but  not  good 
for  commercial  purposes  on  account  of 
its  short-stemmed  clusters,  which  makes 
picking  rather  expensive. 

Comet 

A  medium  to  large,  irregular  shaped 
plant  with  good  strong  canes  and  an  abun- 
dance of  dark  green,  healthy  foliage.  The 
berries  are  rather  large,  dark  red,  of  a 
brisk  acid  flavor  and  borne  in  long- 
stemmed,  loose,  but  well  filled  clusters. 
A  new,  very  productive,  mid-season  sort, 
not  commercially  grown. 

Fays  Prolific 

A  large,  spreading,  irregular  shaped 
bush,  with  good,  strong,  erect  canes  and 
an  abundance  of  large,  light  green, 
healthy  leaves.  The  berries  are  large,  of 
a  dark  red  color,  medium  acid  fiavor,  and 
borne  on  fine,  long  branches.  A  very  pro- 
ductive, late  season  sort.  Valuable  for 
commercial  as  well  as  home  use. 


La  Yersaillaise 

A  large,  spreading,  irregular  shaped 
bush  with  good,  strong  canes  and  an  abun- 
dance of  large,  dark  green  leaves.  The 
berries  are  medium  sized,  of  a  dark  red 
color,  with  a  brisk  acid  flavor  and  borne 
in  long,  loose,  poorly  filled  clusters.  A 
good  market  sort,  commonly  grown,  but 
not  very  productive  in  many  parts  of  the 
state. 

London  IMjurket 

A  large,  strong  growing,  erect  bush 
with  slender,  erect  canes,  which  stand 
the  wind  well,  but  break  very  easily  when 
handled  during  picking.  The  foliage  Is 
dark  green,  abundant  and  free  from  dis- 
eases. The  berries  are  medium  to  large, 
of  a  bright  red  color,  mild  subacid  flavor 
and  very  attractive.  The  bunches  are  of 
medium  size,  short,  compact  and  well 
filled,  making  a  very  showy  market  sort. 
A  very  fine  mid-season,  productive  vari- 
ety. 

Long  Bnnch  Holland 

A  rank  growing,  stocky  plant,  with 
short,  heavy  erect  canes  and  an  abun- 
dance of  dark  green  healthy  leaves.  The 
berries  are  small,  of  a  bright  red  color, 
rich  acid  fiavor  and  are  borne  in  long, 
loose  bunches.  A  popular  mid-season 
sort,  but  not  so  profitable  as  many  larger 
fruited  sorts. 

Perfection 

A  large,  strong,  upright  growing  plant, 
with  long,  erect,  strong  canes  and  an 
abundance  of  fine,  dark  green  foliage. 
The  berries  are  very  large,  of  a  bright  red 
color,  brisk  acid  fiavor  and  are  borne  in 
short,  compact,  well  filled  clusters.  A 
new,  very  productive,  mid-season  variety. 
Valuable  for  home  as  well  as  market 
purposes. 

Pomona 

A  large,  rank  growing  bush  with  erect, 
rather  slender  canes  and  an  abundance 
of  small  dark  green  leaves.  The  berries 
are  medium  to  large,  of  a  dark  red  color, 
a  mild  at^id  flavor,  and  are  borne  in  long, 
well  filled  clusters.  A  comparatively  new 
variety  for  home  as  well  as  for  market 
purposes. 


Bed  Cr«i« 

A  atroDE,  erect  growing  plant  with  BtlS, 
short  CBJies  and  an  abuDdaoce  ot  dark 
healtliy  leaves.  The  berries  are  very 
large  sized,  of  a  dark  red  color;  a  mild 
acid  flavor  and  are  home  la  long,  loose 
well  filled  bunches.  A  comparatively  new 
variety  that  is  rapidly  becoming  popular 
(or  market  and  home  use  on  account  ol 
its  large  size  and  productive  habits. 
Red  DDtch 

A   large.    Irregular   shaped   bush    with 
slender,  long  canes  and  an  abundance  of 


fine,  dark  green  foliage.  The  new  canea 
frequently  suffer  severe  Injuty  from  the 
summer  winds.  The  berries  are  small, 
dark  red,  mild  acid  and  are  borne  In 
short,  poorly  filled  clusters.  An  old,  very 
productive,  and,  while  small  fruited,  popu- 
lar sort. 

Tlcterla 
A  Strong  growing,  upright,  productive 
bush,  with  heavy  upright  canes  and  an 
abundance  of  dark  green  healthy  foliage. 
The  berries  are  very  large,  bright  red,  of 
a  mild  acid  flavor  and  borne  In   rather 
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small,  poorly  filled  loose  bunches.     One 
of  our  best  late  sorts. 

Wilder 

An  irregular  shaped,  spreading,  very 
productive  bush  with  strong,  spreading 
canes  and  an  abundance  of  fine  dark  green 
foliage.  The  berries  are  of  medium  size, 
dark  red  color,  very  mild  subacid  flavor 
and  are  borne  in  loose,  short  stemmed 
bunches.  Its  mild  flavor  and  fine  quality 
with  other  admirable  traits  make  this 
an  excellent  sort  where  a  table  fruit  is 
desirable. 

White  Tarieties 
White  Grape 

A  medium  sized,  fiat  spreading,  very 
productive  bush,  with  long,  slender  canes 
and  an  abundance  of  healthy,  dark  green 
foliage.  The  berries  vary  greatly  in  size, 
but  average  well,  are  of  a  light  greenish 
white  color  and  excellent  quality.  The 
bunches  are  long,  loose  and  poorly  filled. 
A  very  valuable  sort  for  home  table  use, 
but  not  ];>opu]ar  as  a  market  sort.  The 
yellow  and  white  fruited  forms  of  practi- 
cally all  kinds  of  small  fruit  are  not  so 
popular  in  the  market  as  the  bright  col- 
ored sorts. 

European  Black  Tarieties 
Black  Champion 

A  large,  rank  growing,  spreading  bush 
with  slender,  recumbent  canes  and  an 
abundance  of  dark  green  foliage.  The 
berries  are  medium  sized,  black,  of  good 
quality,  and  are  borne  in  short,  poorly 
filled  bunches.  While  a  very  rank  grow- 
er, this  variety  is  a  very  shy  bearer. 

Black  Tictoria 

A  very  large,  strong  growing  plant, 
with  strong,  erect  canes  and  plenty  of 
dark  green  foliage.  The  berries  are  of 
medium  size,  pure  black  color  and  pleas- 
ant flavor.  The  bunches  are  medium 
sized  but  poorly  filled.  This  is  the  best 
and  most  productive  black  sort  tested. 
None  of  the  black  varieties  are  of  com- 
mercial importance  in  the  West  but  are 
occasionally  grown  for  home  use. 

American  Black  Yarlety 
Crandall 

A  large,  rank  growing,  spreading  plant 
with    long,    strong,    erect    canes    and    a 


rather  small  amount  of  light  green  foli- 
age, which  is  frequently  diseased.  The 
berries  are  variable  in  size,  of  a  blue 
black  color  and  rather  sweet  flavored. 
The  bunches  are  small,  poorly  filled  and 
the  plants  are  not  very  productive. 

None  of  the  Missouri  Yellow  Flowering 
currants  are  profitable  for  fruit  produc- 
tion; nor  should  they  be  grown  near  the 
red  or  white  sorts  as  they  are  nearly 
always  the  harboring  places  for  the  cur- 
rant fruit  worm,  which  is  so  hard  to  com- 
bat and  does  so  much  damage  in  many 
parts  of  the  state. 

W.  S.  Thobnbeb, 

Washington  Experiment  Station  Popular 
Bulletin  26. 

GUBBANTS   FOR  ALASKA.      SOC  AUuJca. 

Yarletles  To  Be  Planted 

The  following  varieties  are  reconunend- 
ed  by  the  American  Pomological  Society 
for  planting  in  the  various  districts:  (See 
Map,  p.  192.) 

District  No.  1 

Recommended  as  successful  —  Cham- 
pion, Lee's  Prolific,  Naples,  Saunders,  Al- 
bert, Red  Cross,  Red  Dutch,  Red  Grape, 
Versaillaise,  Victoria,  White  Dutch. 

Vert  successful — Cherry,  Pay,  White 
Orape,  Wilder. 

Recommended  fob  trial — ^Moore's  Ruby. 

District  No.  2 

Successful — Champion,  Lee's  English, 
Naples,  Saunders,  Albert,  Holland,  Lon- 
don, North  Star,  Pomona,  Red  Dutch, 
Versaillaise,  Victoria,  White  Dutch,  White 
Gondouin. 

Very  successful — Cherry,  Fay,  Red 
Cross,  Wilder. 

Recommended  for  trial  —  Wales, 
Moore's  Ruby,  Perfection,  Raby  Castle. 
St.  Giles. 

District  No.  8 

Successful — Lee,  Moore's  Ruby.  Red 
Dutch,  Versaillaise,  Victoria.  White 
Dutch,  White  Gondouin,  White  Grape. 

Very  successful — Cherry,  Pay,  Wilder. 

Recommended  for  trial — ^Naples. 

District  No.  4 

Recommended  as  successful — Black 
Champion,  Lee,  Wales,  Victoria,  White 
Dutch,  Wilder. 


CURRANT— CURRANT  DISEASES 


869 


Vert  successful — Cherry,  Fay,  Red 
Dutch,  White  Grape. 

Recommended  fob  tbial — Crandall,  Al- 
bert. 

District  No.  5 

Recommended  as  successful— Crand- 
all. 

Recommended  fob  tbial — St.  Giles. 

District  No.  6  and  District  No.  7 

Includes  Florida,  and  the  Southern 
states  bordering  on  the  Gulf  where  it  is 
too  hot  for  currants. 

District  No.  8 

Recombcended  as  successful — Cham- 
pion, English,  Holland,  Versaillaise, 
White  Dutch,  Wilder. 

Vebt  successful — Cherry,  Fay,  Perfec- 
tion, Red  Dutch,  Victor,  White  Grape. 

Recommended  fob  tbial  —  Crandall, 
Wales. 

District  No.  9 

Recommended  as  successful  —  Cham- 
pion, English,  Lee,  Naples,  Wales,  Albert, 
Cherry,  Fay,  Perfection,  Red  Cross,  Red 
Grape,  St.  Giles,  Victoria,  Wilder. 

Vebt  successful  —  Holland,  London, 
North  Star,  Pomona,  Red  Dutch,  White 
Grape. 

Recommended  fob  tbial — Saunders. 

District  No.  10 

Recommended  as  successful — Cherry, 
Defiance,  North  Star,  Red  Cross,  St.  Giles, 
White  Grape. 

Vebt  successful  —  Red  Dutch,  Red 
Grape. 

District  No.  11 

This  district  includes  a  part  of  Texas 
and  New  Mexico,  and  is  not  adapted  to 
currants. 

District  No.  12 

Recommended  as  successful — Albert, 
Holland,  Victoria,  White  Grape. 

Vebt  successful — Cherry,  Fay,  Red 
Dutch,  Versaillaise,  White  Dutch. 

Recommended  fob  tbial — English,  Lee, 
Red  Cross,  Red  Grape,  White  Gondouin, 
Wilder. 

District  No.  18 

Recommended  as  successful — Cham- 
pion, Lee,  Naples,  Saunders,  Wales. 


District  No.  14 

Recommended  as  successful — Cham- 
pion, North  Star,  Red  Cross,  Red  Dutch, 
Red  Grape. 

Vebt  successful — Cherry,  Fay,  White 
Grape. 

Recommended  fob  tbial — Perfection. 

District  No.  15 

Recommended  as  successful — Cherry, 
Victoria. 

Vebt  successful — Fay,  White  Dutch, 
White  Grapes. 

District  No.  16 

Recommended  as  successful  —  Fay, 
White  Dutch. 

District  No.  17  and  District  No.  18 

Include  part  of  California  and  Arizona, 
where  it  is  too  hot  for  currants. 

CURRANT  DISEASES 

Anthracnose  . 

Pseudopeziza  ri1>is 
H.  S.  Jackson 
Currant  anthracnose  seems  to  be  the 
most  common  fungous  disease  of  this 
fruit  which  occurs  on  the  Pacific  coast. 
It  seems  to  be  widely  distributed  in  the 
state  and  is  generally  known  throughout 
the  United  States.  It  is  also  common  in 
Europe.  This  disease  Is  known  to  attack 
the  gooseberry,  but  usually  not  in  a  seri- 
ous form.  It  is  more  severe  upon  the  red 
and  white  currants  than  upon  the  black. 

Symptoms 

The  disease  is  primarily  a  leaf  disease, 
though  it  may  grow  upon  practically  all 
parts  of  the  plant  above  ground  including 
the  fruit.  On  the  leaf  the  disease  causes 
small  brown  spots  which  are  more  or  less 
thickly  scattered.  When  abundant  the 
affected  leaves  turn  yellow  and  fall.  This 
disease  is  probably  the  cause  of  much  of 
the  premature  defoliation  of  currants. 
The  general  effect  of  the  fungus  is  to 
interfere  with  the  proper  development  of 
the  fruit  and  generally  to  reduce  the 
vitality  of  the  plants,  thus  interfering 
with  the  proper  ripening  of  the  fruit  and 
the  formation  of  the  fruit  buds  for  the 
next  year.  Spots  of  the  disease  may  also 
occur  upon  the  petioles  and  young  canes 
and    upon    the    fruit   stalks    and    young 
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fruits.  Conspicuous  black  spots  which 
are  slightly  sunken  are  formed  on  the 
leaf  stalks  and  petioles  and  also  on  the 
fruit  stems.  Here  the  spots  are  black  and 
from  one-fourth  to  one-half  inch  long. 
On  the  fruit  black  spots  resembling  fly- 
specks  are  formed. 

On  the  young  canes  the  disease  pro- 
duces only  a  slight  discoloration;  it  oc- 
curs only  upon  young  canes  of  the  current 
year's  growth,  and  is  very  difficult  to 
detect. 

Where  plants  are  in  partial  shade  they 
are  not  as  seriously  attacked.  Older 
plantations  are  found  to  be  more  seriously 
affected  than  more  recent  plantings. 

Cause 

This  disease  is  caused  by  a  fungus 
known  technically  as  Paetkdopeziza  rihis. 
The  fungus  exists  in  two  spore  stages.  In 
the  spots  on  the  leaves,  petioles  and  canes, 
the  summer  spores  are  produced  in  pecu- 
liar fruiting  structures  known  as  acer- 
vuli;  these  are  doubtless  disseminated  by 
wind  and  spattering  rain,  and  when  com- 
ing to  rest  upon  any  part  of  the  plant 
grow  into  the  tissues  and  cause  new 
spots. 

It  has  been  proved  that  the  fungus  ma- 
tures on  the  stems,  and  it  is  possible  that 
it  winters  over  on  the  canes  in  this  condi- 
tion. 

It  is  certain  that  the  fungus  is  calrried 
over  the  winter  by  the  foliage,  which  lies 
on  the  ground. 

Treatment 

The  first  infection  results  from  the 
dissemination  of  spores  from  the  dead 
leaves  of  the  previous  season,  and  any 
method  of  destroying  these  leaves  might 
tend  to  reduce  the  seriousness  of  the 
attack.  It  would  be  advisable,  there- 
fore, to  plow  early,  before  the  leaves 
come  out  in  the  spring,  in  order  to  bury 
the  dead  leaves.  Where  practicable,  rak- 
ing and  burning  the  leaves  would  have 
the  same  result  and  would  probably  be 
more  effective.  A  dormant  spraying  to- 
ward spring,  to  prevent  any  further  de- 
velopment of  the  summer  spores  on  the 
canes,  would  be  advisable.  Use  the  Bor- 
deaux mixture  5-5-50.  Spray  again  when 
the  leaves  unfold  and  repeat  at  intervals 


of  ten  days  until  the  fruit  is  two-thirds 
grown,  avoiding  the  blossoming  period. 
If  summer  rains  are  abundant  it  may  be 
found  profitable  to  spray  once  or  twice 
after  the  fruit  is  gathered. 

Black   Knot.    See   under  Cherry  Dis- 
ecutes. 

Cane  Blight 

Nectria  cinnabarina  (Tode)  Fr. 
This  is  a  very  serious  disease  whenever 
stools  are  attacked  by  it.  The  fungus  sur- 
vives by  its  threads  in  the  tissues  of  the 
stool  and  upon  the  death  of  the  canes  de- 
velops as  a  bright  pink  mass  of  the  fun- 
gus upon  dead  parts.  While  spraying 
may,  and  surely  must,  keep  down  the 
risk  of  infection,  whenever  stools  show 
attacks  by  dying  of  a  part  of  the  canes 
and  the  development  of  this  fungus  these 
infected  stools  are  doomed  and  should  be 
removed  and  burned.  A.  D.  Selbt 

Reference 

Duggar,  Fungus  Diseases  of  Plants. 

Currant  Blight,  Currant  Cane  Blight, 
Currant  Cane  Necrosis 

Botryosphaeria  ribis 

An  Old,  Obscure  Disease 

More  than  twenty  years  ago,  a  disease 
was  discovered  which  has  become  today 
a  very  destructive  trouble  in  the  currant 
plantations  of  the  Hudson  valley.  New 
York.  The  cause  of  this  disease  re- 
mained long  unknown;  but  careful  study 
by  botanists  of  the  Geneva  and 
Cornell  stations  proved  it  to  be  due  to  a 
fungus  which  has  three  distinct  spore 
forms.  Of  these,  the  basal  form  is  Botry- 
oaphaeria  ribia,  so  that  this  stands  as  the 
scientific  name  of  the  fungus  which 
causes  currant  blight,  currant  cane  blight, 
or  currant  cane  necrosis.  Usually,  the 
discovery  of  the  cause  of  a  disease  soon 
leads  to  a  remedy,  but  in  this  case  no 
preventive  or  remedial  treatment  can  yet 
be  recommended. 

Symptoms  of  the  Disease 

On  certain  caites,  or  portions  of  the 
canes,  the  leaves  wilt,  turn  brown  and 
die.  An  affected  cane  will  show  a  sec- 
tion of  dead  wood  from  one  to  four 
inches  long  where  the  bark  has  been 
killed  and  wood  and  pith  invaded  by  the 
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mycelium  of  the  fungus.  This  hinders 
the  ascent  of  sap  and  thereby  causes  all 
the  upper  part  of  the  plant  to  wither  -and 
die.  The  general  appearance  is  very  simi- 
lar to  that  caused  by  borers  in  the  canes, 
but  when  this  insect  is  responsible,  a 
distinct  burrow  will  be  found  and  the 
larva,  itself,  may  be  present.  In  fungus- 
blighted  canes,  neither  burrow  nor  larva 
can  be  found,  but  on  careful  examination, 
especially  with  a  microscope,  fine,  whit- 
ish, cobwebby  threads  may  be  discovered 
in  the  discolored  pith  at  the  point  of  at- 
tack. 

Dropsy 
This  disease  causes  very  considerable 
enlargement  upon  the  young  stems  of 
the  currants,  not  unlike  in  appearance 
the  enlargements  due  to  crown  gall  in 
the  peach,  except  that  usually  more  of 
the  stem  is  involved  than  in  the  other 
case.  The  trouble  appears  to  be  due  to 
physiological  causes  and  the  pruning 
knife  may  aid  cultural  efforts. 

European  Currant  Bust 

Cronartium  rihicola  Fisch.  de  Waldh 
An  outbreak  of  this  rust  has  been  re- 
ported from  New  York,  although  before 
1906  supposed  to  have  been  confined  to 
Europe  and  Asia.  It  appears  also  upon 
the  white  pine.  No  practical  means  of 
control  seems  at  hand. 

References 

Ohio  Bui.  214. 

Duggar,  Fungus  Diseases  pf  Plants. 

Knot 

Due  to  a  fungus,  requires  further  in- 
vestigation. 

Leaf  Spot 
Septoria  ribiSf  Desm.;    Oercospora    angu- 

lata  Wint. 
Leaf  spot  of  currants  is  referable  to 
two  species  of  fungi.  These  fungi 
produce  early  spotting  and  prema- 
ture dropping  of  the  currant  foliage;  in 
some  instances  the  leaves  drop  even  be- 
fore the  fruit  has  ripened.  Bordeaux  mix- 
ture applied  as  per  calendar  is  effective 
against  this  disease,  though  late  appli- 
cations may  render  it  necessary  to  wash 
the  fruit.  For  this  reason,  if  for  no 
other,  the  first  application  should  be  made 


very   early  and   followed   by   about   two 
more  at  fortnightly  intervals. 

A.   D.    S. 

Powdery    Miij)ew.  .  See    under    Goose- 
terry  Diseases, 
Wilt.    See  Currant  Blight  this  section. 

CURRANT  PESTS 

American  Cnrrant  Borer 

Psenocerus  supemotatus  Say 
When  red  and  white  currants  are  leaf- 
ing out  in  spring,  some  bushes  are  no- 
ticeably slower  in  expanding  their  foliage 
than  other  individuals  of  the  same  vari- 
ety. This  is  frequently  due  to  the  pres- 
ence of  stem-boring  larvae,  either  those 
of  the  above  beetle,  which  are  white,  cy^- 
lindrical,  and  without  feet,  about  a  quar- 
ter of  an  inch  in  length,  or  those  of  the 
imported  currant  borer,  which  somewhat 
resemble  the  above  but  have  a  brown 
head  and  short  legs  beneath  the  body. 
The  parent  of  the  American  currant 
borer  is  a  small,  narrow,  brownish-black 
beetle,  about  %-inch  long,  with  long  slen- 
der feelers  and  two  conspicuous  white 
spots  on  the  back  towards  the  end  of  the 
body,  and  two  smaller  dots  about  the  mid- 
dle. These  beetles  may  sometimes  be 
found  in  the  month  of  June  crawling 
about  upon  the  bushes.  The  eggs  are  laid 
in  summer,  and  the  young  grubs  burrow 
inside  the  canes  and  do  not  change  to 
pupae  until  the  following  May.  The  at- 
tack of  this  insect,  although  occasionally 
serious  to  fruit  growers,  is  only  an  excep- 
tional one,  for  the  species  propagates 
much  more  freely  in  the  stems  of  the 
Virginian  creeper. 

Bemedy 

When  currant  bushes  are  being  pruned, 
all  the  wood  which  is  cut  out  should  be 
burnt,  and  if  the  presence  of  this  insect 
or  of  the  currant  borer  is  detected  by 
the  black  burrows  in  the  centers  of  the 
stems,  such  stems  should  be  pruned  down 
until  the  larva  is  found,  so  that  it  may 
be  destroyed. 

Cottony  Scale.    See  Apple  Pests. 

Cnrrant  Aphis 

Myzus  rihis   L. 

When  the  leaves  of  currant  bushes  are 
nearly  full   grown,  many  of  them   bear 
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blister-Uke  elevations  of  a  reddish  color, 
beneath  which  will  be  found  yellowish 
plant-lice,  some  winged  and  some  wing- 
less. The  blisters  are  due  to  the  attacks 
of  these  insects,  and  when,  as  is  some- 
times the  case,  they  are  very  abundant, 
considerable  injury  is  done  to  the  bushes. 

See  Aphids. 

Remedy 

Spraying  forcibly  with  whale-oil  soap 
solution  or  kerosene  emulsion  will  destroy 
large  numbers  of  these  plant-lice  at  each 
application;  but  the  liquid  must  be  copi- 
ously applied  and  driven  well  up  beneath 
the  foliage  by  means  of  an  angled  nozzle. 
Two  or  three  applications  at  short  inter- 
vals may  be  necessary. 

Currant  Leaf  Hopper 

Empoasca  mali,  Le  Baron 
A  frequent  cause  of  considerable  injury 
to  the  leaves  of  currants  and  gooseberries, 
is  a  small  pale  green  leaf  hopper  which 
during  May  and  June  is  found  in  large 
numbers  beneath  the  leaves,  from  which 
it  sucks  the  sap.  This  is  the  same  insect 
that  is  often  so  abundant  upon  apple  trees. 
The  mature  insect  is  a  slender  leaf  hopper 
less  than  %  of  an  inch  in  length,  and 
passes  the  winter  beneath  rubbish,  leaves, 
etc.  It  flies  to  the  bushes  in  spring,  as 
soon  as  they  leaf  out.  The  young  wing- 
less leaf  hoppers  of  the  first  brood  may 
be  found  about  the  beginning  of  June, 
and  should  be  destroyed  before  they  de- 
velop their  wings  and  propagate. 

Remedy 

Spraying  the  bushes  with  kerosene 
emulsion  or  whale-oil  soap  solution  before 
the  insects  become  winged,  is  the  best 
remedy.  Care  must  be  taken  to  drive 
the  liquid  well  up  under  the  leaves. 
See  also  Apple  Pests. 

James  Fletcheb, 

Ottawa,   Can. 

Currant  Maggot  or  Gooseberry  Fruit  Fly 

Epochra  canadensis  Loew 

A.    L.    LOVETT 

This  insect  is  possibly  as  serious  a  pest 
of  the  currant  and  gooseberry  fruits  as 
we  have  in  the  Northwest.  The  attack  is 
on  the  fruit  itself  and  causes  it  to  become 
prematurely  ripened  and  altogether  worth- 


less. The  first  indication  of  injury  due  to 
this  insect  is  a  small  spot  on  the  one  side 
of  the  fruit  where  growth  has  apparently 
ceased.  Later  the  fruit  shows  a  cloady 
appearance,  becomes  prematurely  ripe  and 
upon  examination  reveals  a  dark  spot  in 
the  interior,  which  proves,  when  the  fruit 
is  opened,  to  be  a  small  footless  grub. 
The  fruit  drops  to  the  ground,  and  as  a 
result,  the  crop  is  shortened  greatly  or  Is 
entirely  ruined. 

The  adult  of  this  maggot  is  a  very 
pretty  two-winged  fly  about  the  size  of  a 
house  fly.  It  is  of  a  pale  yellow  or  orange 
color.  The  wings  are  marked  with  dusky 
bands.  The  grub  or  maggot  is  footless, 
white  in  color  and  with  the  body  com- 
posed of  13  segments.  The  head  is  armed 
with  a  pair  of  black,  parallel,  retractile 
hooks,  the  rasping  organs  of  the  maggot. 

Life  History 

The  adult  flies  emerge  during  May  and 
may  be  observed  about  the  bushes  during 
late  May  and  June.  Soon  after  emergence 
the  female  commences  depositing  eggs. 
One  female  may  lay  as  many  as  200  eggs; 
usually  she  will  deposit  but  a  single  egg 
in  a  fruit.  The  egg-laying  process  is  in- 
teresting; the  fly  alights  on  the  fruit  and 
hurries  about  in  a  nervous  manner,  keep- 
ing the  wings  in  constant  fanning  motion. 
When  at  last  suited  with  the  location  she 
pierces  the  fruit  with  her  ovipositor  and 
pushes  the  egg  under  the  edge  of  the  skin. 
The  egg  hatches  into  a  small  white  grub, 
which  at  once  commences  to  feed  and 
travel.  Its  route  may  be  readily  traced 
Just  under  the  skin  by  the  discolored  path 
of  injured  cells  and  excrement  left  be- 
hind. After  traversing  a  greater  or  less 
distance  around  the  fruit,  the  maggot 
turns  to  the  interior  and  enters  one  of  the 
seeds.  After  growing  too  large  to  remain 
in  a  seed,  it  binds  several  seeds  together 
and  continues  to  feed  on  their  contents. 
Occasionally  the  larvse  leave  the  fruit  be- 
fore it  drops  to  the  ground.  More  often 
they  remain  in  the  fruit  until  after  it  has 
fallen,  where  they  complete  their  growth, 
and  when  ready  to  transform  to  a  pupa 
crawl  out  of  the  fruit  and  into  the  soil. 
They  enter  the  soil  to  a  depth  of  about 
one  and  one-half  inches,  where  they  form 
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an  earthen  cell  and  transform  to  a  pupa. 
They  remain  in  the  soil  as  a  pupa  until 
the  following  May  when  they  emerge  as 
adult  flies. 

Control  Measares 

This  insect  is  not  an  easy  one  to  control. 
The  fact  that  the  egg  is  deposited  under 
the  skin  of  the  fruit  and  that  the  larva 
spends  its  entire  existence  in  the  interior, 
makes  poison  sprays  for  the  larva  of  no 
avail. 

Sweeping 

An  insect  net  swept  over  the  vines  in 
the  early  forenoon  during  June  should 
collect  many  of  the  flies.  They  could  then 
be  dipped  in  hot  water  or  suds. 

Poultry 

Toung  poultry  allowed  to  run  in  the 
patch  a  few  hours  each  day  will  pick  up 
the  fallen  fruit  containing  the  maggots 
and  materially  lessen  next  season's  crop 
of  flies. 

Spading 

Advantage  may  be  taken  of  the  fact 
that  the  pest  spends  nearly  11  months  in 
the  soil.  Spade  up  the  soil  thoroughly  to 
a  depth  of  four  or  five  inches  close  up 
about  the  bushes.  This  will  break  up  the 
pupal  cells  and  expose  the  insect  to  un- 
favorable weather  conditions  and  the  at- 
tack of  its  enemies. 

Mulching 

Mulching  heavily  with  straw  in  the 
spring  might  prevent  the  flies  from  emerg- 
ing as  they  are  very  weak  when  newly 
emerged. 

Currant  Soft  Scale 

Lecanium  ribis  Fitch 
There  are  occasionally  noticed  upon  the 
stems  of  currants  and  gooseberries  clus- 
ters of  large  swollen  dark-brown  polished 
scales,  about  1-10  of  an  inch  in  diameter, 
beneath  which,  when  mature  in  July,  large 
numbers  of  white  eggs  may  be  found. 
These  hatch  during  that  month,  and  the 
small,  mite-like  young  crawl  all  over  the 
plant  and  suck  the  sap  from  the  leaves 
and  young  growth.  By  autumn  they  have 
grown  but  little  and  are  covered  with  a 
flat  brown  scale  about  1-32  of  an  inch  in 
length.  As  winter  approaches,  they  crawl 
on  to  the  twigs  and  pass  the  winter  there. 


During  the  spring  of  the  next  year  they 
grow  rapidly  and,  as  they  are  sometimes 
in  such  numbers  as  almost  to  cover  the 
twigs,  they  do  a  considerable  amount  of 
harm  by  sucking  the  sap  at  the  time  when 
the  bushes  require  all  their  vigor  to  ripen 
fruit. 

Bemedy 
Spraying   the   bushes   in    winter   time 
either  with  the  lime-sulphur  wash  or  with 
kerosene  emulsion,  is  the  best  treatment 
for  this  scale. 

Currant  Span  Worm 

Cymatophora  rihearia  Fitch 
This  voracious  caterpillar,  which  fre- 
quently does  much  harm  to  currants  and 
gooseberry  bushes,  but  particularly  to  the 
black  currant,  is  more  difficult  to  control 
than  the  common  currant  worm,  the 
larva  of  the  imported  currant  sawfly. 
The  caterpillars  are  about  an  inch  in 
length,  of  a  whitish  color,  with  yellow 
stripes  down  each  side,  and  one  down  the 
middle  of  the  back;  the  whole  body  is 
dotted  with  black  spots  of  different  sizes. 
There  is  only  one  brood  of  this  insect  in 
the  year,  the  moths  appearing  about  the 
end  of  June  and  in  the  beginning  of  July. 
The  eggs  are  laid  on  the  twigs  during  the 
latter  month,  and  remain  there  unhatched 
until  the  following  spring.  The  caterpil- 
lars may  be  found  during  June. 

Remedy 

It  is  necessary  to  use  a  much  stronger 
poison  for  the  currant  span  worm  than 
for  the  ordinary  currant  worm.  Paris 
green,  arsenate  of  lead,  or  some  other  ar- 
senical poison,  are  preferable  to  the  white 
hellebore  usually  recommended.  When 
occurring  only  in  small  numbers,  hand- 
picking  is  practicable,  owing  to  the  habit 
of  the  caterpillar  of  letting  itself  down 
by  a  strong  silken  thread  when  the 
bushes  are  disturbed. 

In  addition  to  the  above,  which  is  the 
commonest  of  the  span  worms  found  on 
gooseberries  and  currants,  there  are  occa- 
sionally found  two  much  larger  caterpil- 
lars of  the  same  shape  and  looping  move- 
ment of  the  body  when  walking.  These 
are  those  of  the  currant  angerona  {Xan- 
thotype  crocataria.  Fab.)  which  has  a 
caterpillar  an   inch  and  a  half  long  or 
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more  when  full  grown,  of  a  yellowish- 
green  color,  with  a  whitish  line  down  the 
back  and  a  broad  white  band  on  each  side 
bordered  with  pale  purple,  below  the  spir- 
acles, and  the  pepper  and  salt  currant 
moth  {Lycia  cognataria.  On.),  which  has 
a  large  caterpillar  two  inches  long,  vary- 
ing in  color  from  green  to  dark  brown, 
and  when  at  rest  standing  out  rigidly,  like 
many  of  the  other  span  worms,  so  as  to 
resemble  a  twig  or  the  stem  of  a  leaf. 
Neither  of  these  latter  caterpillars  is  a 
regular  pest  of  the  small  fruit  grower;  but 
they  occasionally  appear  in  such  numbers 
as  to  require  attention.  They  are  easily 
controlled  by  the  same  remedies  as  given 

above.  James  Fletcher, 

Ottawa.  Can. 

Currant  Stem  CUrdler 

Janus  integer 
After  the  leaves  have  fallen  so  that 
the  stems  of  currant  are  well  exposed 
many  among  them  are  sometimes  observed 
to  have  been  pruned  off  across  the  top, 
and  by  splitting  the  cane,  a  tunnel  is 
found  running  down  the  pith  chamber 
for  from  four  to  six  inches.  The  excre- 
ment or  frass  of  the  borers  is  scattered 
along  the  tunnel  and  after  early  Septem- 
ber the  lower  part  of  the  tunnel  will  be 
found  to  have  been  cleaned  out  and  is  oc- 
cupied by  the  grub,  enveloped  in  a  thin 
silken  cocoon.  A  passageway  from  the 
center  to  the  bark  is  eaten  out  and  by 
means  of  this  opening  the  adult  sawfly, 
into  which  the  grub  transforms,  makes  its 
way  to  the  outside  the  following  May. 
The  sawfly  is  a  close  relative  to  the  insect 
which  lays  eggs  to  produce  the  well 
known  currant  worm.  It  has  four  wings, 
a  shining  black  body,  and  light  brownish 
legs.  The  abdomen  of  the  male  is  brown- 
ish yellow,  while  in  the  female  the  first 
half  of  the  abdomen  is  of  a  reddish-orange 
color  and  the  rest  is  black.  This  insect 
is  known  as  the  currant  stem  girdler. 

Remedy 

By  cutting  off  and  burning  about  eight 
inches  of  the  tips  from  the  girdled  canes, 
any  time  during  the  occupancy  of  the 
tunnel  by  the  larva,  the  insect  will  be  con- 

*''^"®^-  H.  A.  GOSSABD. 

Ohio  Bulletin  2.38. 


Currant  Worm  or  Imported  Cnmnt 

Sawfly 

Pteronua  ribeM  Scop. 
By  far  the  best  known  of  all  the  insects 
which  injure  currants  and  gooseberries,  is 
the  "Currant  Worm."  The  black  spotted 
dark  green  false-caterpillars  of  this  insect 
may  unfortunately  be  found  in  almost 
every  plantation  of  currants  or  goose- 
berries, every  year  in  almost  all  parts  of 
Canada.  The  white  eggs  are  laid  in  rows 
along  the  ribs  of  the  leaf  on  the  lower 
side,  towards  the  end  of  May.  From  these 
the  young  larvae  hatch  and  soon  make 
their  presence  known  by  the  small  holes 
they  eat  through  the  leaves.  Unless 
promptly  destroyed,  they  will  soon  strip 
the  bushes  of  their  leaves,  thus  weakening 
them  considerably  so  as  to  prevent  them 
ripening  fruit  the  first  year,  and  also  re- 
ducing the  quality  of  the  crop  of  the  fol- 
lowing season.  There  are  at  least  two 
broods  in  a  season  in  Canada.  The  first 
appears  Just  as  the  leaves  are  attaining 
full  growth,  and  the  second  Just  as  the 
fruit  is  ripening.  The  perfect  Insect  is  a 
four-winged  fly  which  may  be  seen  flyins 
about  the  bushes  early  in  spring.  The 
male  is  blackish,  with  yellow  legs  and  of 
about  the  same  size  as  a  house  fly,  but 
with  a  more  slender  body.  The  female  is 
larger  than  the  male  and  has  the  body  as 
well  as  the  legs  yellow. 

Remedy 

For  the  first  brood  a  weak  mixture  of 
Paris  green,  1  ounce  to  10  gallons  of  water, 
may  be  sprayed  over  the  bushes,  or  a  dry 
mixture  1  ounce  of  Paris  green  to  6 
pounds  of  flour  may  be  dusted  over  the 
foliage  after  a  shower  or  when  the  leaves 
are  damp  with  dew.  For  the  second  brood 
Paris  green  must  not  be  used,  but  white 
hellebore;  this  is  dusted  on  as  a  dry  pow- 
der, or  a  decoction  of  this  powder.  1  ounce 
to  2  gallons  of  water,  may  be  sprayed  over 
the  bushes.  It  is,  of  course,  far  better  to 
treat  the  first  brood  thoroughly,  so  as  to 
reduce  the  nimiber  of  females  which 
would  lay  eggs  for  the  second  brood. 

Fonr-Lined  Leaf  Bug 

Poecilocapsus  lineatug  Fab. 
An  occasional  injury  of  no  very  great 
importance,  as  a  rule,  to  the  leaves  of  cur- 
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rants  and  gooaeberrfes.  Is  by  the  [our- 
llaed  leaf  bug.  The  egga  of  this  Ineect 
are  Inserted  Into  the  twigs  of  bushes,  par- 
ticularly currants.  They  are  usually 
placed  near  the  tips  and  protrude  slightly 
through  the  barfc.  As  they  are  white,  they 
can  be  easily  seen  and,  when  once  known, 
can  be  recognized  again  without  difficulty. 
Much  good  may  be  done  In  controlling  this 
insect  by  cutting  olt  all  egg-bearing  twiga 
when  pruning.  The  mature  insect  Is  a 
flat,  bright  green  or  yellow  bug.  with  four 
black  lines  down  the  back  and  wltb  the 
tips  of  the  wings  and  two  large  round 
spots  on  the  thorax  also  black.  The 
nymphs  or  immature  bugs  occur  with  the 
adults  near  the  tips  of  shoots  and  are  ex- 
ceedingly active.  These  Insects  puncture 
the  young  leayea  of  currant  and  gooee- 
beny  bushes  as  well  aa  of  many  other 
kinds  of  plants,  causing  brown  spots 
which  are  sometimes  so  numerous  and 
close  together  as  to  make  the  leaves 
wither. 

Bemedy 
When,  aa  Is  generally  the  case,  only  a 
few  bushes  are  attacked,  shaking  otF  the 
nymphs  and  perfect  Insects  Into  open  pans 
containing  water  with  a  little  coal  oil  on 
the  top.  Is  often  sufficient.  If  the  attack 
Is  more  exteuBlve.  spraying  the  bushes 
with  kerosene  emulsion  or  whale-oil  soap 
solution  will  destroy  all  the  Insects 
reached  by  the  spray.  The  winter  Is 
passed  In  the  egg  state,  therefore,  all  egg- 
bearing  twigs  should  be  cut  off  and 
burnt. 

James  Fletcher, 

OoosEBEBBT    Gall    MmoE.    See    under 
Oooteberrv  Fe»U. 

Imported  CnrranI  Borer 
Setia   tipuUformU  Clerck    (Family 
SesUdae) 
Aegeria  tipuliformit  Clerck. 
fieneral  Appearance 
The    adult    females    are    clear- winged 
moths  with  delicate,  slender  bodies  about 
three-eighths  of  an  inch  long  and  a  wing 
expanse   of    from    five-eighths    to    three- 
fourths  of  an  inch.    The  general  color  is 
Jet    black    with    deep    blue    Iridescence. 
There  Is  a  yellow  band  around  the  base 


_ .       ..,- The  llRht- 

bands  on  tbe  bodies  are  aomewbat  eontuilDK. 
due  to  extremelT  btlsbt  llffht  wben  the  photo- 
gtapb  WM  taiten. 

of  the  head;  three  distinct  and  two  Indis- 
tinct yellow  bands  around  the  abdomen 
and  two  oblique  longitudinal  yellow 
stripes  on  the  thorax.  Because  of  sun- 
shine these  lines  and  bands  are  mislead- 
ing In  the  photograph  (F[g.  1)  excepting 
the  last  two  abdominal  rings  In  the  left- 
hand  specimen.  The  areas  on  the  thorax 
Just  below  the  wings  are  also  yellow.  The 
fore  wings  are  opaque  along  the  borders. 
with  a  smalt  band  enclosing  a  clear  area 
near  the  opaque  tips  which  are  bronze. 
The  hind  wings  are  clear,  excepting  a 
brown  border.    Tbe  legs  are  banded  yel- 


have  emerjted. 
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low  and  black  with  the  inner  sides  of 
tibiae  and  tarsi  yellow  and  the  outer  sides 
black.  The  larvae  are  slightly  more  than 
half  an  inch  in  length  and  yellowish 
white,  with  dark  heads.  The  chrysalids 
are  amber  brown. 

Life  History 

The  eggs  are  deposited  in  the  early  sum- 
mer and  the  young  upon  hatching  bore 
into  the  canes  of  the  currants  and  work 
upon  the  inner  pith  during  the  summer 
and  winter,  eventually  destroying  the 
bushes.  Late  in  the  spring  the  pupae  are 
found  within  the  old  burrows  near  an 
opening  through  which  the  adult  emerges, 
drawing  nearly  all  of  the  pupal  case  after 
it.  The  winter  is  passed  in  the  larval 
stage. 

Distribntioii 

Canada  and  the  United  States. 

Food  Plants 

The  young  caterpillars  work  on  the 
pith  within  the  stalks  or  canes  of  the 
currant  and  gooseberry,  doing  much  dam- 
age to  the  fruit-bearing  wood.  In  not 
a  few  cases  entire  patches  have  been  ren- 
dered worthless  before  the  unsuspecting 
grower  was  aware  of  the  real  cause  of  the 
dying  bushes. 

Control 

Control  is  rather  difticult  and  consists 
in  cutting  out  and  burning  the  sickly- 
looking  canes  as  often  as  they  appear. 

E.  O.  EssiG 

Imported  Currant  Sawflt.  See  Cur- 
rant Worm,  this  section. 

Obliqne-Banded  Leaf  Roller 

Archip8  rosaceana  Harr. 

Late  in  May  and  during  June  the  leaves 
at  the  tips  of  young  shoots  of  currants  of 
all  kinds  may  be  seen  gathered  together 
by  active  pale  green  caterpillars  about 
three-fourths  of  an  inch  long,  with  black 
heads.  Upon  tearing  the  leaves  apart 
these  wriggle  quickly  out  of  their  shelters 
and  fall  to  the  ground.  When  full  grown, 
which  is  during  June,  the  caterpillars 
change  to  brown  chrysalids  inside  their 
tents,  and  from  these  a  little  later  the 
moths  appear.  These  are  flat  and  broad 
in   shape,    resembling   a   bell   in   outline 


when  at  rest.  The  front  wings  are  light 
brown»  crossed  by  broad  oblique  bands 
of  a  darker  tint.  The  hind  wings  are  of 
a  pale  ochre  yellow.  The  moth  expands 
about  an  inch  across  the  wings.  The 
caterpillars  are  very  general  feeders  and 
may  be  found  on  a  great  number  of  trees 
and  shrubs. 

Remedy 

Spraying  bushes  with  Paris  green  and 
water  to  destroy  the  first  brood  of  the 
currant  worm,  will  control  this  cater- 
pillar also,  as  it  occurs  about  the  same 
time.  The  clusters  of  leaves  containing 
the  larvae  are  easily  noticed  and  should 
be  pulled  apart  and  the  caterpillars  killed 
whenever  detected. 

Oyster  Shell  Scale 

Mytilaspis  ulmi  L. 

Several  kinds  of  scale  insects  attack 
currants  and  gooseberries.  These  plants 
seem  to  be  particularly  susceptible  to  the 
attacks  of  the  well  known  oyster  shell 
scale  of  the  apple,  and  the  San  Jose 
scale.  In  neglected  plantations  these  in- 
jurious insects  increase  rapidly,  and  a 
great  deal  of  injury  results  to  the  trees. 

Remedy 

The  remedies  for  scale  insects  are  direct 
treatment  for  the  destruction  of  the  in- 
festing insect,  and  preventive  measures 
such  as  the  invigoration  of  the  tree  by 
special  culture  and  pruning,  to  enable  it 
to  throw  off  or  outgrow  injury.  Infested 
plantations  should  be  cultivated  and  fer- 
tilized early  in  the  season,  and  all  un- 
necessary wood  should  be  pruned  out 
As  direct  remedies,  spraying  the  bushes 
at  the  time  the  young  scale  insects  first 
appear  in  June  with  kerosene  emulsion 
or  whale-oil  soap,  or  spraying  in  autumn 
before  the  hard  weather  of  winter  sets 
In  with  a  simple  whitewash  made  with 
one  pound  of  lime  in  each  gallon  of  water, 
gives  the  best  results.  Two  coats  of  the 
whitewash  should  be  applied,  the  second 
one  immediately  after  the  first  is  dry.  In 
putting  on  two  thin  coats  of  the  wash  in- 
stead of  one  thick  one,  far  better  results 
have  been  secured.  For  the  San  Jose 
scale  the  lime  and  sulphur  wash  Is  neces- 
sary, and  must  be  repeated  every  year. 
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""Bed  Spider^ 

Tetranychus  species 
In  dry  years  great  injury  Is  occasionally 
done  in  plantations  of  currants  and  goose- 
berries, as  well  as  on  raspberries,  apples 
and  many  other  kinds  of  fruits,  by  vari- 
ous species  of  spinning  mites  which  are 
usually  spoken  of  in  a  general  way,  by 
horticulturists,  under  the  name  of  "Red 
Spiders."  These  are  all  very  minute  red- 
dish, or  greenish  white,  mites  that  are 
found  on  the  lower  surfaces  of  the  leaves, 
which  they  cover  with  a  fine  network  of 
web  in  which  they  live  and  which  ren- 
ders it  difficult  to  get  at  them  with  or- 
dinary liquid  applications.  These  minute 
creatures  propagate  very  rapidly,  and 
their  injury  to  trees  by  sucking  out  the 
juice  of  the  leaves  is  very  soon  apparent 
by  the  bleached  appearance  of  the  foli- 
age, which  soon  dries  up  and  falls  away. 

Remedy 

It  is  probable  that  most  of  the  kinds  of 
"Red  Spiders"  pass  the  winter  as  eggs  on 
the  bushes.  Plantations  which  have  been 
infested  one  year,  should  be  thoroughly 
sprayed  early  in  spring  with  the  lime  and 
sulphur  wash.  Sulphur  has  a  specially 
fatal  effect  upon  all  kinds  of  mites.  If 
bushes  are  found  to  be  infested  in  spring 
or  summer  time,  they  should  be  sprayed 
forcibly  with  kerosene  emulsion,  which 
might  be  followed  in  persistent  attacks, 
which  often  occur,  by  dusting  the  bushes 
while  wet  with  powdered  sulphur  by 
means  of  one  of  the  so-called  insect  guns 
or  horticultural  bellows. 

James  Fletcher, 

Ottawa.  Can. 

ScuBFT  Bask  Louse.    See  under  Apple 

Peats. 

Yellow  Currant  Fly.  See  Currant 
Maggot,  this  section. 

Cjrtology 

Cytology  is  the  science  which  deals 
with  the  structure,  development,  and 
functions  of  the  cell;  of  the  multiplication 
of  cells  into  organs  and  tissues.  The  cell 
has  been  defined  as  "A  mass  of  pro- 
toplasm with  a  nucleus  in  it." 

History  of  Cell  Theory 

Cells  were  first  discovered  in  various 
vegetable   tissue,    by    Robert    Hooke,    in 


1665,  but  it  was  not  until  the  beginning 
of  the  nineteenth  century  that  any  insight 
into  the  real  nature  of  the  cell  and  its 
functions  was  obtained.  In  1846,  Hugo  von 
Mohl  was  the  first  to  recognize  that  the 
essential  vital  constituent  of  the  plant 
cell  is  a  slimy  protoplasmic  mass,  in- 
side of  the  cell  and  not  the  cell  itself. 
This  mass  was  called  the  nucleus,  and  was 
distinguished  from  the  cell  wall  which  is 
now  supposed  to  be  a  protection  to  the 
vital  part,  rather  than  the  vital  part 
itself. 

The  cell  theory,  in  so  far  as  it  relates 
to  plants,  was  established  by  Schleiden 
in  1838.  He  showed  that  all  the  organs 
of  the  plants  are  built  up  of  cells,  that 
the  plant  embryo  originates  from  a  single 
cell  and  that  the  physiological  activities 
of  the  plant  are  dependent  upon  the  in- 
dividual activities  of  these  vital  units. 
This  conception  of  the  plant  as  an  ag- 
gregate or  colony  of  independent  vital 
units  governing  the  nutrition,  growth  and 
reproduction  of  the  whole,  cannot,  how- 
ever, be  maintained.  It  is  true  that  in 
the  unicellular  plants  all  the  vital  ac- 
tivities are  performed  by  a  single  cell, 
but  in  the  multicellular  plants  there  is  a 
more  or  less  highly  developed  difTerentia- 
tlon  of  physiological  activity  giving  rise 
to  different  tissues,  or  groups  of  cells, 
each  with  a  special  function.  The  cell, 
in  such  a  division  of  labor,  cannot  there- 
fore be  regarded  as  an  independent  unit. 
It  is  an  integral  part  of  an  independent 
organism  and,  as  such,  the  exercise  of  Its 
functions  must  be  governed  by  the  or- 
ganism as  a  whole. 

Siie  of  Cells 

Prof.  Charles  Joseph  Chamberlain, 
University  of  Chicago,  says: 

"Most  cells  are  too  small  to  be  seen 
with  the  naked  eye,  cells  which  are 
visible  without  the  microscope  being  ex- 
ceptional rather  than  the  rule.  The  egg 
of  a  bird  consists  of  a  single  cell,  as  do 
the  eggs  of  animals  and  plants.  The  larg- 
est plant  cells  are  the  intemodal  cells  of 
the  stonewort,  Chara,  which  reach  a 
length  of  two  inches.  The  largest  egg 
cell  for  any  plant  is  that  of  the  Zamia, 
a  plant  related  to  the  sago  palm;    this 
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cell  reaches  a  length  of  about  one^ighth 
of  an  inch. 

"The  most  usual  shape  of  the  free  cells 
is  the  spherical,  and  cells  forming  a  part 
of  a  tissue  are  more  or  less  rectangular 
in  form. 

"When  first  formed,  the  cells  of  the  in- 
dividual animal  or  plant  are  very  much 
alike,  but  as  one  examines  the  cell  furth- 
er from  the  regions  where  actual  cell 
multiplication  is  taking  place,  it  is  seen 
that  the  originally  similar  cells  are  be- 
coming very  unlike.  In  the  higher 
plants,  the  outer  cells  become  diCTerent- 
iated  into  protective  tissue,  the  innermost 
into  conductive  tissue,  others  into  as- 
similative tissue,  and  still  others  become 
reproductive  cells.  In  higher  animals, 
similar  differentiations  take  place,  cells 
which  finally  become  so  different  as  those 
which  form  nerves,  muscles,  glands  and 
even  teeth,  having  been  practically  alike 
in  the  beginning.  Among  the  unicellular 
organisms,  there  is  often  remarkable  dif- 
ferentiation and  division  of  labor,  the 
single  cell  performing  the  functions  of 
locomotion,  securing  food,  digestion,  as- 
similation, etc.  Such  differentiation  and 
the  causes  which  lead  to  it  are  among 
the  most  important  cytological  problems. 

"It  is  a  remarkable  fact,  that  while 
undergoing  nucelar  division,  the  cells  of 
plants  and  animals  strikingly  resemble 
each  other,  even  in  the  behavior  of  the 
most  remote  constituents  of  nucleus  and 
protoplasm. 

"This  must  mean  that  animals  have 
been  derived  from  plants,  or  that  struc- 
tures of  amazing  similarity  have  arisen 
independently  in  animals  and  plants. 

FertiliEBtfon 

"Fertilization  is  one  of  the  most  im- 
portant problems  of  cytology.  While  new 
individuals  without  fertilization,  even  in 
the  more  highly  organized  animals,  may 
occur  occasionally  (by  parthogenesis, 
chemical  stimulus,  vegetative  multiplica- 
tion, etc.)  such  cases  are  so  rare,  that 
fertilization  is  assumed  to  occur,  unless 
its  absence  is  clearly  established.  To  the 
cytologist,  fertilization  consists  in  the 
union  of  definitely  organized  male  and 
female  elements.    The  cytological  details 


of  fertilization  of  plants  and  animals  are 
essentially  alike.  Fertilization  both  in 
plants  and  in  animals  is  preceded  by  a 
reduction  in  the  number  of  chromoscxnes, 
so  that  the  number  of  chromosomes 
found  in  the  male  nucleus  or  in  the  fe- 
male nucleus  is  Just  one  half  the  num- 
ber found  in  the  body  cells  of  a  given 
plant  or  animal.  Consequently,  when  the 
two  sexual  nuclei  fuse  during  fertiliza- 
tion, the  number  of  chromosomes  which 
characterizes  the  body  cells  is  restored. 
The  complicated  details  of  the  process  by 
which  this  reduction  in  the  number  of 
chromosomes  is  effected  is  essentially 
alike  in  plants  and  animals.  Those  cytol- 
ogists  who  have  investigated  most 
thoroughly  the  phenomena  of  fertilisa- 
tion have  come  to  the  conclusion  that 
heredity  is  referable  to  a  definite  cyto- 
logical basis. 

A  Cytological  Yiew  of  Heredity 

"Almost  without  exception,  cytologlsts 
have  believed  that  chromatin  is  the 
physical  basis  of  heredity.  The  reasons 
for  this  belief  are  briefly  as  follows:  The 
male  and  female  parents  are  about  equal- 
ly potent  in  transmitting  characters  to 
offspring;  an  equal  amount  of  chromatin 
and  an  equal  number  of  chromoses  are 
contributed  by  each  parent;  nothing  but 
chromatin  is  contributed  equally  by  each 
parent.  There  is  usually  a  great  differ- 
ence in  size  between  the  male  and  the 
female  germ  cells.  The  sperm  cell 
iapermatozoan)  of  the  ostrich,  is  almost 
invisible  to  the  naked  eye,  while  the  egg 
is  as  large  as  a  cocoanut,  and  such  diff- 
erences in  size  are  usual  both  in  plants 
and  animals.  The  egg  contains  a  large 
amount  of  protoplasm  and  various  food 
stuffs  and  in  many  cases  even  that  little 
is  left  outside  at  the  time  of  fertiliza- 
tion, only  the  nucleus  entering  the  egg. 
Hence,  protoplasm  and  foodstuffs  do  not 
transmit  hereditary  characters.  While 
the  male  nucleus  is  usually  the  smaller 
at  the  time  of  its  entrance  into  the  egg, 
it  increases  in  size  so  that  at  the  time  of 
fusion  the  sex  nuclei  are  alike  in  size. 

"The  organization  of  embryos  and  ma- 
ture organizations  from  eggs  is  a  cyto- 
logical problem  which  has  not  yet  been 
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solved.  The  yisible  stages  in  develop- 
ment have  been  observed  and  described 
ad  infinitufn.  Both  experimental  cy- 
tology dealing  largely  with  living  ma- 
terial, and  anatomical  studies  of  thin 
sections,  stained  so  as  to  show  the  most 
minute  details  of  structure,  are  contribut- 
ing to  the  solution  of  the  problem,  but 
the  fundamental  underlying  phenomena 
are  still  unknown  and  seem  as  difficult  as 
the  problem  of  life.  The  eggs  of  the  sun- 
flower and  the  willow,  like  the  eggs  of 
flowering  plants,  are  too  small  to  be 
examined  with  the  naked  eye,  but  even 
when  examined  by  the  aid  of  modem 
technique  and  the  most  powerful  micro- 
scopes, they  present  no  essential  differ- 
ence in  external  appearance,  nor  in  ex- 
ternal structure,  and  yet  one  will  al- 
ways develop  into  a  willow,  and  the 
other  into  a  sunflower.  Within  the  fer- 
tilized egg  are  all  the  potentialities  of 
the  adult,  even  to  the  color  of  the  flow- 
er, or  the  markings  of  the  wings  of  the 
butterfly. 

"This  view  of  Professor  Chamberlain, 
is  in  substance  supported  by  H.  M.  Ber- 
nard, an  eminent  French  scientist,  who 
in  'Some  Neglected  Factors  in  Evolu- 
tion,' published  in  1911,  outlines  his 
work  as  follows: 

"  'The  cell,  long  considered  to  be  the 
unit  of  organic  structure,  is  here  treat- 
ed as  a  form-feature  of  a  fundamental 
network  universally  present  in  pro- 
toplasmic tissues.  The  most  primitive 
organisms  are,  essentially,  living  net- 
works from  which  all  the  tissues  and 
organs  of  the  higher  animals  and  man 
have  become  differentiated,  in  response 
to  an  ever-widening  range  of  environ- 
mental stimuli. 


It  tt 


'The  periodic  rise  in  the  level  of  or- 
ganic life  through  the  appearance  of  new 
types  of  animals,  which  the  Darwinian 
theory  of  variation  does  not  explain,  is 
attributed  to  a  series  of  units  of  struc- 
ture, starting  with  one  simpler  than  the 
cell.  Each  of  these  units  in  turn,  by 
colony-formation,  has  succeeded  in  pro- 
ducing an  organism  of  a  more  complicated 
type,  and  has  thus  inaugurated  a  new 
and  higher  evolutionary  period.      In  man, 


the  unit  of  the  present  period,  the  build- 
er of  human  societies,  the  psychical  func- 
tions of  the  organic  living  network,  latent 
in  former  periods,  have  been  developed  by 
interplay  with  a  psychical  environment. 
The  mental  development  of  man  and  the 
complicated  problems  of  social  life  are 
thus  treated  as  being  serial  with  the 
simpler  phenomena  of  organic  life  and  as 
pointing  to  some  future  higher  develop- 
ment of  the  great  Cosmic  Rhythm.' " 

Dahlia.     See  Floral  Section. 

Dates 

Phoenix  daclylifera 

The  dates  of  commerce  are  the  fruit  of 
a  species  of  palm,  a  tree  which  ranges 
from  the  Canary  islands  through  North- 
em  Africa  and  the  southeast  of  Asia  to 
India.  It  has  been  cultivated  and  much 
prized  through  most  of  these  regions 
from  the  remotest  antiquity.  Its  culti- 
vation and  use  are  described  on  the 
mural  tablets  of  the  ancient  Assyrians. 
In  Arabia,  it  is  the  chief  source  of  na- 
tional wealth,  and  its  fruit  forms  the 
staple  article  of  food  in  that  country. 
The  tree  has  also  been  introduced  along 
the  Mediterranean  shores  of  Europe;  but 
as  its  fruit  does  not  ripen  as  far  north, 
the  European  plants  are  used  only  to 
supply  leaves  for  the  festival  of  Palm 
Sunday  among  Christians,  and  for  the 
celebration  of  the  Passover  by  the  Jews. 
The  date  palm  is  a  beautiful  tree,  grow- 
ing to  a  height  of  from  60  to  80  feet, 
and  its  stem,  which  is  strongly  marked 
with  old  leaf  scars,  terminates  in  a 
crown  of  shining  pinnate  leaves.  The 
flowers  spring  in  branching  spadices  from 
the  axils  of  the  leaves,  and  as  the  trees 
are  unisexual  it  is  necessary  in  culti- 
vation to  fertilize  the  female  flowers  by 
artificial  means.  The  fruit  is  oblong, 
fleshy  and  contains  one  very  hard  seed 
which  is  deeply  furrowed  on  the  inside. 
The  fruit  varies  much  in  color,  size  and 
quality,  under  cultivation.  Those  who 
only  know  the  date  palm  from  the  dried 
specimens  of  that  fruit  shown  beneath 
a  label  in  shop  windows,  can  hardly  im- 
agine how  delicious  it  is  when  eaten  fresh 
in  Central  Arabia.     The  dried  fruit  used 
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for  dessert  in  European  countries  con- 
tains more  than  half  its  weight  of  sugar, 
six  per  cent  of  albumen,  and  12  per  cent 
of  gummy  matter. 


Encyclopedia  Brltannica. 

The  Bate  Palm  in  the  United  States 

The  date  was  early  introduced  into 
America  by  the  Spanish.  The  history 
and  present  status  of  the  date  palm  in 
the  United  States  has  been  made  a  sub- 
ject of  study  by  the  Arizona  station.  The 
following  statements  are  taken  mainly 
from  a  bulletin  of  that  station.  The 
palm  followed  the  progress  of  Catholic 
missions  from  St.  Augustine  to  Mexico, 
New  Mexico,  Arizona  and  California, 
where  it  is  now  grown  in  the  open 
ground  as  an  ornament  as  far  north  as 
San  Francisco.  The  tree  will,  however, 
produce  fruit  only  over  a  much  more 
limited  area.  It  is  not  yet  grown  on  a 
commercial  scale  anjrwhere  within  the 
United  States,  though  occasional  seedlings 
are  found  in  the  desert  regions  of  South- 
ern New  Mexico,  Arizona,  and  South- 
eastern California,  which  produce  fruit 
of  excellent  quality. 

The  greatest  impulse  was  given  to  date 
growing  in  this  country  by  the  importa- 
tion by  the  Division  of  Pomology  of  this 
Department  of  rooted  suckers  supposed 
to  have  been  taken  from  female  trees 
known  to  produce  fruit  of  excellent  qual- 
ity. These  were  distributed  and  planted 
in  Las  Cruces,  N.  M.;  Phoenix,  and 
Tuma,  Ariz.;  Indio,  Pomona,  Tulare,  and 
National  City,  Cal.  Of  the  trees  thus 
planted  it  appears  that  39  are  now  living, 
of  which  15  have  blossomed,  seven  of 
them  being  pistillate  or  fruit-bearing 
plants.  It  may  be  two  or  three  years 
before  their  true  fruit  qualities  can  be 
ascertained. 

The  regions  in  which  the  date  palm 
thrives  are  characterized  by  deficiency  of 
rain  and  wide  variations  of  temperature. 
The  summer  heat  is  intense,  reaching 
115°  or  more,  though  in  winter  the  ther- 
mometer may  fall  as  low  as  16°  below 
freezing.  Th^se  climatic  conditions  are 
practically  identical  with  those  that  ob- 
tain  in   the  more  southerly   portions   of 


the  great  Colorado  desert  So  great  is 
the  similarity  in  fact  that,  so  far  as  cli- 
mate is  concerned,  we  may  reasonably 
expect  the  date  palm  to  fruit  satisfac- 
torily in  the  arid  regions  of  our  South- 
west. Although  the  date  palm  requires 
exceptionally  intense  heat  in  summer.  It 
will  withstand  in  winter  a  temperature 
that  would  be  fatal  to  the  fig  or  oran^. 

Probably  the  soil  best  adapted  to  the 
date  palm  is  one  containing  a  small  i>ei> 
centage  of  clay,  fairly  free  from  humus, 
and  charged  with  alkali.  Irrigation  and 
heat  are  the  all-important  considerations. 
Water  is  indispensable.  The  roots  should 
be  moist  at  all  times.  "The  date  must 
have  its  head  in  the  fire  and  its  roots  in 
the  water"  is  an  old  Arabian  proverb. 
The  water  should  be  applied  frequently 
throughout  the  year,  the  most  in  the 
spring  before  blooming  and  in  the  fall 
prior  to  ripening  of  the  fruit.  Care 
should  be  taken  not  to  irrigate  too  much 
at  the  time  of  blooming  and  just  after, 
as  this  is  liable  to  interfere  with  success- 
ful fruit  setting.  The  water  may  advan- 
tageously be  quite  warm,  from  75*  to  95', 
and  contain  considerable  alkali.  In  mid- 
summer irrigation  should  be  in  the  late 
afternoon  or  evening  to  avoid  scalding. 

Palms  may  be  planted  along  streams  or 
flooded  basins.  All  desert  regions  are 
characterized  by  occasional  depressions 
where  the  water  comes  nearly  or  quite 
to  the  surface.  During  the  rainy  season 
these  are  filled  with  water  and  some- 
times do  not  become  entirely  dry  before. 
another  rainy  season.  The  date  palm 
thrives  in  such  spots  when  once  estab- 
lished, although  its  trunk  may  be  par- 
tially submerged  for  some  'time.  Where 
irrigation  is  practiced,  however,  water 
should  not  be  allowed  to  rise  above  the 
surface  of  the  soil  for  any  considerable 
length  of  time,  and  later  be  allowed 
to  dry  away,  as  baking  of  the  soil  under 
these  conditions  may  result  in  serious  in- 
jury to  the  tree.  From  a  study  of  the  soil 
and  climatic  conditions  in  Northern 
Africa,  where  the  date  palm  flourishes,  it 
seems  probable  that  dates  may  be  grown 
in  the  region  adjacent  to  the  Sal  ton  basin 
west  of  Yuma. 

The  date  may  be  propagated  from  seeds 
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or  suckers.  The  former  method  is  not 
much  used  except  in  originating  new  va- 
rieties, because,  like  many  other  fruits, 
the  date  does  not  come*  true  to  seed.  The 
fruit  is  generally  later  and  poorer,  and 
the  excessive  number  of  males  that  spring 
up  cannot  be  distinguished  and  destroyed 
until  the  tree  blossoms,  hence  propaga- 
tion by  suckers  is  resorted  to,  although 
the  date  is  difficult  to  transplant  with  uni- 
form success.  Frequently  as  many  as 
50  per  cent,  of  the  transplanted  dates  die 
after  they  have  received  the  best  of  care, 
and  if  neglected  hardly  any  will  survive. 
The  Arizona  station  gives  directions  for 
transplanting  as  follows: 

Suckers  may  be  removed  at  any  time 
during  the  spring  or  early  summer,  or 
even  in  the  winter  if  proper  care  be  given 
them  after  removal.  If  they  are  to  be 
planted  in  the  open  ground,  it  Is  advis- 
able to  remove  them  during  the  spring  or 
early  summer,  April  probably  being  the 
best  month.  In  winter,  when  the  plants 
are  at  a  standstill,  the  suckers  may  be 
removed  with  comparatively  small  loss, 
if  the  bulbs  be  not  less  than  four  inches 
in  diameter  and  have  a  few  roots.  It  is 
necessary,  when  suckers  are  removed  at 
this  season,  to  set  them  in  rather  small 
pots,  so  that  the  earth,  which  should  be 
given  a  daily  soaking,  may  have  a  chance 
to  get  warm  quickly.  The  pots  should  be 
kept  in  a  greenhouse,  or,  better  yet,  em- 
bedded in  a  hotbed  of  manure,  covered 
with  the  customary  (rame  and  glass.  In 
all  cases  the  leaves  should  be  cut  back  to 
six  to  12  inches  in  length.    •    ♦    ♦ 

If  proper  attention  can  be  given  it  is 
best  to  plant  the  suckers  where  they  are 
to  remain,  as  a  second  chance  for  loss 
occurs  when  they  are  planted  in  a  nur- 
sery and  later  removed  to  the  position 
that  they  are  finally  to  occupy. 

A  two-inch  chisel  well  sharpened,  and 
an  appropriate  mallet,  are  the  important 
tools  to  use  in  removing  suckers.  The 
leaf  stalk  should  be  cut  away,  exposing 
the  bulb  of  the  sucker,  care  being  taken 
not  to  injure  the  bulb  In  removing.  One 
should  cut  in  rather  deeply  at  either  side, 
not  being  af^id  of  injuring  the  old  plant, 
cutting  out  a  V-shaped  portion  extending 
from  the  base  of  the  bulb  downward  for 


a  foot  or  more  and  being  careful  to  secure 
in  uninjured  condition  all  the  attached' 
roots.  If  the  position  of  the  sucker  be 
not  too  high  above  the  ground,  the  V- 
shaped  portion  should  be  continued 
downward  into  the  soil,  that  all  estab- 
lished roots  be  obtained.  The  Pomona 
substation  in  California  has  the  best  suc- 
cess in  removing  suckers  by  banking 
earth  about  the  stem  of  the  plant  so  as 
to  cover  the  bulbs  a  number  of  weeks 
prior  to  removing  them.  A  good  system 
of  roots  Is  established  by  this  method  of 
procedure. 

Male  and  female  flowers  of  the  palm 
are  borne  on  separate  plants.  In  the  male 
plant  the  flowers  are  crowded  closely 
together  on  a  large  branched  panicle  and 
have  an  odor  like  musty  flour.  If  the 
panicle  is  shaken  when  the  flowers  are 
well  opened  quantities  of  pollen  will  es- 
cape, fllling  the  air  as  if  with  dust.  The 
flowers  in  the  female  panicle  are  much 
farther  apart;  the  segments  are  smaller 
and  less  spreading.  The  center  of  the 
flower  is  well  filled  by  three  pistils,  two  of 
which  soon  become  abortive. 

It  is  evident,  then,  that  male  and  female 
trees  should  be  planted  near  each  other. 
It  is  quite  common  to  set  one  male  plant 
in  the  center  of  an  irregular  circle  of  six 
or  eight  females.  If  the  trees  are  planted 
in  a  row  along  a  roadside  the  male  trees 
should  be  planted  to  the  windward.  The 
wind  may  be  depended  upon  as  a  rule  to 
effect  pollination  if  the  staminate  is  not 
more  than  six  or  seven  rods  from  the  pis- 
tillate fiowers.  At  greater  distances  pol- 
lination may  be  effected,  though  with 
doubtful  certainty  of  completeness,  by 
both  wind  and  bees. 

The  palm  is  peculiar  in  that  the  pollen 
retains  its  fertility  for  a  long  time.  It 
may  be  transported  to  great  distances  and 
artificially  applied  to  the  female  blossom 
with  success.  Pollen  should  not  be  dusted 
on  the  flower  too  profusely,  as  overpollin- 
ation  is  said  to  weaken  the  developing 
dates  and  cause  them  to  drop  from  the 
tree.  When  artificial  pollination  Is  neces- 
sary the  male  blossom  is  cut  from  the 
tree  as  soon  as  the  cracking  of  the 
spathe  shows  that  it  Is  about  to  open. 
The  panicle  may  then  be  cut  into  pieces 
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and  a  piece  tied  near  the  opening  of  each 
female  panicle. 

The  date  palm,  whether  male  or  female* 
varies  greatly  as  to  time  of  blooming.  It 
always  blooms  late,  however,  thus  escap- 
ing injury  from  late  spring  frosts.  In 
Arizona  the  blossoming  period  begins 
about  April  15  and  continues  six  weeks 
or  more.  In  planting  male  trees  suckers 
should  be  selected  from  those  that  blos- 
som earliest  and  most  profusely  and  con- 
tinue in  bloom  from  three  to  five  weeks. 

The  varieties  of  dates  are  almost  innu- 
merable. They  vary  greatly  in  size,  color, 
sweetness,  delicacy  of  flavor,  and  length 
of  time  required  to  mature.  The  dates  of 
commerce  are  usually  light  colored,  these 
being  of  firmer  texture,  and  are  hence 
preferable  for  shipping  purposes. 

The  average  yield  of  a  tree  is  eight 
bunches,  each  weighing  about  17 14 
pounds,  though  they  may  weigh  as  much 
as  44  pounds.  In  Arizona  seedling  trees 
seven  years  of  age  have  produced  up- 
wards of  200  pounds  in  a  single  season. 
Young  trees  blossoming  the  first  or  second 
time  should  not  be  allowed  to  bear  more 
than  four  or  five  bunches. 

Among  the  various  enemies  of  the 
date,  birds  and  bees  do  much  injury  by 
feeding  on  the  ripe  fruit.  Cheese  cloth 
sacks  loosely  inclosing  the  bunches  on 
the  tree  afford  the  best  protection.  The 
expense  should  not  exceed  10  cents  per 
tree.  Grasshoppers  do  much  damage  by 
feeding  on  the  foliage.  The  most  serious 
pest  that  the  date  has  in  this  country  is 
a  scale  insect  that  was  imported  on  palms 
several  years  ago.  The  insect  is  small, 
but  conspicuous  against  the  dark  green 
leaves,  both  sides  of  which  are  infested. 
The  Arizona  station  has  not  yet  discov- 
ered any  means  of  eradicating  the  pest. 
Applications  of  whale-oil  soap  washes  and 
fumigation  with  hydrocyanic-acid  gas 
have  been  only  partially  successful. 


Office  of  Experiment  Stations,  U.  S.  Depart- 
ment of  AflTlcuIture,  Bulletin  02. 

Delaware 

Delaware  has  a  land  area  of  1,257,600 
acres,  and  with  the  exception  of  Rhode 
Island,  is  the  smallest  state  in  the  union. 
It  has  a  population  of  202,322,  a  large  per- 


centage of  which  live  in  manufacturing 
centers.  There  were  reported  in  1909 
10,836  farms  which  give  a  fairly  good  esti- 
mate of  the  number  of  farmers.  The  aver- 
age number  of  acres  per  farm  is  95.6,  and 
the  average  value  of  farm  land  per  acre 
is  133.63. 

The  soil  and  climate  are  not  much  dif- 
ferent from  those  of  New  Jersey,  or  any 
of  the  portions  of  country  along  the  Atlan- 
tic coast.  There  is  in  the  soil  a  consid- 
erable mixture  of  clay  and  sand  with 
some  humus,  which  renders  it  adaptable 
to  the  growing  of  fruits,  melons,  potatoes 
and  vegetables.  The  waters  also  famish 
reasonable  protection  from  frosts.  It  has 
been  supposed  that  Delaware  was  espe- 
cially adapted  to  the  growing  of  peaches; 
and  some  supposed  it  would  soon  become 
a  great  peach  orchard;  but  at  the  time  of 
the  largest  hopes  in  this  direction,  the 
"Peach  Yellows,"  a  disease  not  well  under- 
stood, struck  the  orchards  and  thousands 
of  acres  of  trees  were  dug  up,  while  the 
planting  was  in  a  considerable  degree 
checked.  According  to  the  census  of  1910 
Delaware  had  of  peaches  and  nectarines 
1,177,402  trees;  apples,  429,753;  pean, 
449,692;  grapes,  260,936  vines,  and  straiv^ 
berries,  7,194  acres.  In  1909  the  produc- 
tion of  all  orchard  fruits  together  was 
65  per  cent  less  than  in  1899. 

For  market  facilities,  there  is  no  state 
more  favorably  situated  than  is  Delaware. 
Of  the  total  value  of  crops  in  1909,  51.4  per 
cent  was  contributed  by  cereals,  21.1  per 
cent  by  potatoes  and  vegetables,  12.9  per 
cent  by  hay  and  forage,  and  15.6  per  cent 
by  small  fruits,  forest  products,  orchard 
fruits  and  nuts. 

Gbanvuxe   Lowtheb 

Progress  In  Apple  Growing  In  Delaware 

Progress  in  apple  growing  in  Delaware 
in  twenty  years  is  from  practically  noth- 
ing to  a  respectable  crop.  To  realize  Just 
what  has  been  done,  a  comparison  must 
be  drawn  between  then  and  now. 

Then  a  few  venturous  spirits  had  been 
making  excursions  into  the  unknown  by 
planting  any  variety  that  any  one  recom- 
mended. Out  of  that  hedge  podge  of 
planting  had  appeared  some  few  varieties 
seemingly  well  adapted  for  use  here,  but 
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mostly  Delaware  orchards  were  the  relics 
of  the  tree  agent  age  when  the  glib  tongue 
and  beautiful  pictures  of  fruit  sold  trees 
well  adapted  for  planting  in  the  north  but 
worthless  for  this  soil  and  climate.  Rem- 
nants of  these  orchards  still  exist  In  many 
localities.  With  these  were  found  a  few 
yarieties  like  Winter  Grixon  and  some  of 
the  earlier  sorts,  good  enough  in  them- 
selves at  that  date  for  local  consumption, 
but  none  of  them  free  enough  of  scabs, 
blights,  rusts  and  worm-holes  to  have  com- 
mercial value.  Men  who  know,  said  that 
good,  clean  fruit  had  been  grown  here, 
but  for  some  reason  would  not  grow  any 
more.  No  market  existed  for  the  stuff 
that  was  grown,  for  none  were  so  poor  as 
to  do  it  reverence.  When  a  little  start 
had  been  made  and  more  good  fruit  was 
raised  than  local  markets  could  consume, 
it  was  uphill  work  to  convince  buyers  for 
the  large  markets  that  Delaware  could 
produce  any  apples  suitable  for  their 
trade. 

Today  Delaware  ranks  high  in  pro- 
duction per  acre  and  per  tree;  and 
year  by  year  advances  in  quality  and 
quantity. 

S.  H.  Debbt, 

Address  before  24th  Animal  Session  of  the 
Peninsula  Horticultural  Society.  Dover.  Del., 
January  10-12.  1911. 

Fmlt  Crop  of  Delaware 

The  fruit  crop  in  1910  amounted  to 
20,000,000  quarts  of  berries;  760,000  bush- 
els of  apples;  500,000  bushels  of  peaches; 
631,000  bushels  of  pears;  279,000  carriers 
of  cantaloupes;  373  carloads  of  water- 
melons. 

Dehydration.  See  Evaporation  of 
FruiU, 

Dewberry 

The  dewberry  is  one  of  the  most 
luscious  of  the  small  fruits.  It  has  a  fine 
flavor,  and  is  rapidly  growing  into  popu- 
larity. It  requires  about  the  same  care 
and  treatment  as  the  blackberry,  but  is 
a  little  more  tender,  and  in  the  colder 
regions  it  would  be  necessary  to  protect 
the  canes  by  a  light  covering  of  earth  or 
straw,  during  the  winter.  Its  habits  of 
growth  are  somewhat  different  from  those 
qt  the  blackberry.    The  blackberry  is  an 


upright  grower  while  the  dewberry  is  a 
trailing  vine  and  is  usually  trained  on 
trellises. 

Card,  in  his  "Bush  Fruits,"  doubts  the 
value  of  the  dewberry,  and  suggests  that 
its  place  may  be  occupied  with  some  im- 
proved varieties  of  blackberries.  This 
may  be  true,  on  account  of  the  dewberry 
being  a  poor  shipper.  It  must  be  in  the 
market  not  less  than  36  hours  after  pick- 
ing; but  for  early  ripening  and  flavor,  we 
have  no  blackberry  that  is  its  equal. 

Sell  and  Location 

In  its  wild  state,  the  dewberry  is  found 
growing  on  light  sandy  soils;  but  experi- 
ence has  shown  that  any  soil  adapted  to 
raspberries  or  blackberries  will  grow  dew- 
berries successfully. 

GBAAVUXB    liOWTHXB 

Dewberry  Culture 
Propagatloii 

The  dewberry  may  be  propagated  by 
layering  the  tips  or  from  root  cuttings. 
In  fact  the  plants  are  so  easily  secured 
that  one  may  generally  get  them  from  his 
neighbors'  plantation  more  easily  than 
from  a  nursenrman.  If  plants  are  re- 
quired by  the  wholesale  a  good  plan  is  to 
plow  a  furrow  along  the  row,  place  the 
tips  of  the  runners  in  this  and  turn  a 
light  furrow  back  upon  them ;  the  tips  must 
be  actually  covered.  This  work  should 
be  done  before  the  opening  of  the  picking 
season  in  most  altitudes,  and  the  plants 
will  be  ready  for  next  spring's  setting. 
Deep  cultivation  that  will  disturb  or  break 
large  roots  will  cause  many  new  plants  to 
start.  If  an  old  bed  is  to  be  discarded,  a 
good  crop  of  plants  may  be  secured  by 
thoroughly  plowing  and  working  down 
the  bed  in  the  spring,  allowing  the  young 
plants  to  spring  up  from  the  broken  roots 
the  following  sununer.  Koot-cuttings, 
from  roots  the  size  of  a  lead  pencil,  may 
be  taken  in  the  fall,  stored  in  moist  sand 
over  winter  and  planted  out  in  nursery 
rows  the  following  spring.  If  these  root- 
cuttings  are  well  cared  for  during  the 
winter  and  planted  three  inches  deep  in  a 
good  soil,  kept  well  moistened,  a  fair  per 
cent  will  produce  plants.  Root-cuttings 
taken  in  the  spring  and  planted  in  the 
same  way  will  also  give  fair  results.    The 
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dewberry  does  not  sucker  as  freely  as  the 
blackberry,  neither  does  it  root  as  readily 
from  root-cuttings. 

Preparatloii  of  Land  for  FlantlBgr 

In  an  irrigated  section  the  first  step  in 
the  preparation  of  land  for  any  crop  is 
proper  leveling;  low  spots  where  water 
settles  or  high  spots  difficult  to  irrigate 
materially  cut  down  the  dewberry  yield. 
Best  stands  are  secured  when  the  ground 
has  been  deeply  plowed,  well  worked  down 
and  pulverized;  no  doubt  fall  preparation 
is  advisable  for  spring  setting. 

Planting 

The  majority  of  our  dewberry  beds  are 
from  spring  settings  but  many  of  our  ex- 
perienced growers  seem  to  be  of  the  opin- 
ion that  fall  setting  would  prove  as  satis- 
factory and  would  bring  quicker  returns. 
I  see  no  reason  for  not  setting  in  the 
fall,  the  plants  would  necessarily  be  quite 
tender  the  first  winter  but  could  be  well 
protected  and  should  suffer  no  injury. 
Planting  in  the  fall  should  be  done  in 
early  September  and  spring  planting  as 
soon  as  the  ground  can  be  worked.  As 
to  distances  for  planting  there  is  still 
some  dispute,  but,  if  the  plants  are  to  be 
allowed  to  grow  prostrate,  setting  5x5  feet 
seems  to  be  the  most  satisfactory  system. 
They  can  be  pruned  accordingly  and  cul- 
tivated either  way.  If  grown  on  a  wire 
trellis,  rows  six  feet  apart  with  plants 
three  feet  in  the  row  would  no  doubt  be 
a  better  system.  When  planted  in  the 
young  orchard,  the  distance  can  be  made 
such  as  to  best  utilize  the  space.  There  is 
no  particular  objection  to  planting  dew- 
berries in  the  young  orchard  but  the 
grower  is  to  be  cautioned  about  crowding 
the  trees  and  advised  that  in  most  cases 
it  is  not  a  crop  for  the  old  orchard. 

For  planting,  the  ground  is  furrowed 
out  one  way  and  cross-marked.  The 
plants  are  dropped  in  the  furrow  at  its 
intersection  with  the  cross-mark,  and  par- 
tially covered  with  the  foot.  The  furrow 
is  turned  back,  the  plants  straightened  up, 
the  soil  firmed  about  them,  and  the  Job  of 
setting  is  completed  by  running  water 
down  the  row.  As  with  any  other  plant, 
the  top  should  be  cut  back  at  setting  time 
to  offset  the  loss  of  roots  In  digging. 


Cultivation 

The  cultivation  of  the  dewberry  patch 
should  not  be  unlike  that  for  any  other 
bush  fruit.  It  should  be  well  cultivated 
in  the  early  part  of  the  season  to  keep 
down  the  weeds  and  conserve  the  mois- 
ture. Cultivation  stops  at  the  opening  of 
the  picking  season  and  is  resumed  again 
at  its  close,  continuing  until  the  end  of 
the  growing  season.  Since  deep  cultiva- 
tion which  disturbs  or  breaks  the  roots 
tends  to  start  objectionable  plants  in  the 
middles,  the  early  cultivations  and  possibly 
the  later  ones  should  be  rather  shallow. 
If  the  plants  are  allowed  to  run  for  the 
purpose  of  being  trained  on  a  trellis,  cul- 
tivation must  be  in  one  direction;  when 
checked  equal  distance  each  way  the  gen- 
eral plan  is  to  keep  the  middles  open  only 
one  way.  While  it  may  be  possible  to 
overgrow  the  plants  by  continual  cultiva- 
tion, it  is  better  to  counteract  this  by 
withholding  water  rather  than  by  discon- 
tinuing cultivation.  €k>od  cultivation  is 
no  doubt  conducive  to  vigorous,  but  not 
necessarily  to  rampant  growth. 

Irrigation 

There  are  really  no  tricks  in  irrigating 
dewberries.  The  ground  should  be  kept 
moist  and  in  good  condition  during  the 
early  part  of  the  growing  season.  The 
young  plants  will  stand  a  good  deal  of 
water  the  first  season.  During  the  picking 
season  it  is  the  common  practice  to  water 
after  each  picking.  Just  a  light  surface 
watering.  This  supplies  the  roots  with 
the  needed  moisture  to  swell  the  berries 
to  good  size  and  by  keeping  the  surface 
of  the  ground  moist  the  berries  ripen 
better,  there  is  less  loss  from  the  drying 
of  the  fruit  It  would  be  a  good  plan,  no 
doubt,  to  try  to  induce  early  maturity  of 
the  canes  by  withholding  water  after  the 
close  of  the  picking  season.  In  localities 
where  the  winter  snowfall  is  not  great  the 
dewberry  patch  should  be  given  a  late  fall 
Irrigation. 

Fertiliiing 

The  grower  of  dewberries  cannot  ex- 
pect that  the  plants  will  continue  bearing 
good  annual  crops  without  fertilization. 
If  properly  cared  for,  there  seems  to  be 
r.lmost  no  limit  to  the  duration  of  the 
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plantation.  Good  stable  manure  is  one  of 
the  best  fertilizers.  It  maybe  applied  in 
early  spring  before  uncovering  the  plants 
and  the  uncovering  process  as  well  as 
early  cultivation  will  help  incorporate  it 
with  the  soil.  Frequent  light  applications 
are  preferable  to  heavy  and  irregular 
ones,  as  they  tend  to  promote  more  uni- 
form growth  and  yields. 

Pruning 

In  most  sections  dewberries  are  al- 
lowed to  grow  prostrate;  growers  say  it 
is  too  expensive  to  trellis  them  and  it 
might  be  added  that  the  present  system 
seems  highly  satisfactory.  No  doubt,  un- 
der certain  conditions,  trellising  would 
be  advisable  but  surely  could  not  increase 
the  yield  any  considerable  amount.  Where 
the  plants  are  grown  on  a  trellis,  they 
receive  no  summer  pruning  as  a  rule; 
the  new  canes  are  allowed  to  trail  on  the 
ground  under  the  trellis  while  the  fruit- 
ing canes  are  tied  to  the  wires.  The  only 
pruning  the  plant  requires — unless  it  be 
a  clipping  back  in  August  to  induce  early 
maturity — is  cutting  out  the  old  canes  in 
the  fall  or  spring  and  shortening  the 
new  ones  to  three  or  three  and  one-half 
feet.  A  two- wire  trellis  is  generally  used, 
the  top  wire  being  about  three  feet  from 
the  ground.  The  training  of  the  dew- 
berry without  the  trellis  requires  a  little 
more  care  in  pruning  but  saves  the  labor 
of  tying  up  and  allows  of  early  cultiva- 
tion either  way.  The  first  pruning  con- 
sists in  tipping  the  new  growths  when 
they  have  attained  a  length  of  12  or 
18  inches;  the  canes  then  stand  up- 
right above  the  old  wood  and  the  tips 
may  be  mowed  off  with  a  sickle  or  large 
knife.  It  is  important  that  this  pruning 
be  done  at  the  right  time;  do  not  wait 
until  the  canes  are  longer  and  then  cut 
back  to  eighteen  inches  or  weak  lateral 
canes  will  be  the  result  This  early 
pruning  forces  out  lateral  canes  and  thus 
increases  the  bearing  surface  as  well  as 
stiffens  the  lower  part  of  the  cane,  making 
it  support  itself  better^  The  general 
practice  is  to  prune  the  second  time 
just  before  picking  begins.  The  main 
object  of  the  pruning  seems  to  be  to  get 
the   new  wood   out  of   the  way  of  the 


pickers.  At  this  time  the  lateral  canes 
forced  by  the  first  pruning  are  cut  back 
to  two  or  two  and  one-half  feet;  they 
should  be  left  long  enough  to  shade  the 
old  wood  and  the  fruit,  yet  short  enough 
to  be  easily  lifted  by  the  pickers.  This 
pruning  must  not  be  delayed  too  long 
as  it  starts  new  growth  which  should 
have  time  to  mature.  At  its  best  it  is 
not  satisfactory  and  It  is  probable  that 
the  growers  will  yet  learn  to  avoid  this 
pruning.  The  third  pruning  is  admin- 
istered the  following  spring,  and  consists 
in  removing  all  old  canes  and  shortening 
in  the  new  canes  that  may  have  grown 
too  long.  There  seems  to  be  no  reason 
why  this  pruning  may  not  be  done  before 
covering  in  the  fall  other  than  that  the 
foliage  makes  the  pruning  more  difllcult. 

Picking 

In  growing  dewberries  on  a  large  scale 
one  of  the  serious  problems  is  that  of 
securing  pickers.  The  average  picker 
will  pick  from  five  to  seven  crates  a  day, 
and  this  means  that  it  will  take  from 
eight  to  ten  average  pickers  to  pick  an 
acre  per  day.  The  general  practice  is  to 
pick  every  third  day,  and  the  large 
patch  may  be  divided  so  as  to  furnish 
the  pickers  employment  every  day. 

The  pickers  must  at  least  wear  a  glove 
on  the  hand  used  to  lift  the  vines  and 
most  of  them  wear  a  glove  with  the  tips 
of  the  fingers  removed  on  the  picking 
hand.  Some  growers  supply  the  pickers 
with  a  twelve-basket  carrier,  or  two  if 
the  pickers  are  fast  and  able  to  carry 
them.  Others  advocate  the  use  of  the 
regular  shipping  crate  holding  twenty- 
four  baskets.  A  bale  may  be  made  of 
heavy  wire  bent  in  a  way  to  clamp  into 
the  grooves  that  serve  as  handles  In  the 
end  of  the  crate.  Of  course  crates  used 
to  pick  in  cannot  afterwards  be  used  as 
shipping  crates.  The  deck  boards  and 
baskets  for  the  second  tier  are  carried 
along  and  placed  in  position  when  the 
first  tier  is  filled.  In  this  way  the  picker 
carries  a  full  crate  in  one  hand  and  at 
the  same  time  does  not  expose  them  to  the 
sun  for  any  length  of  time.  A  piece  of 
heavy  cloth  large  enough  to  cover  half 
the  crate  may  be  tacked  by  two  comers 
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across  the  center  of  the  crate  and  used 
to  shade  one  end  of  the  crate  while  the 
other  is  being  filled.  The  pickers  should 
be  made  to  grade  the  fruit,  and  the  best 
way  is  to  have  them  put  the  culls  in  cer- 
tain boxes  and  pay  them  for  picking 
these  the  same  as  first  class  fruit.  This 
plan  provides  a  place  for  fruit  the  picker 
gathers  and  hates  to  throw  away  because 
it  fills  up.  Dewberries  should  be  picked 
when  a  full  glossy  black.  Berries  which 
have  gone  beyond  this  stage  and  turned 
a  dull  or  more  ashy  color  are  too  ripe  to 
ship.  The  cull  box  is  the  place  for  over- 
ripe, dry,  and  poorly  colored  berries. 
Ripe  berries  start  mold  it  packed  for 
shipment. 

Dewberries  should  not  be  picked  when 
moist,  as  after  a  heavy  dew  or  rain. 
Pickers  are  i>aid  by  the  crate,  thirty 
cents,  if  they  pick  part  of  the  season,  and 
thirty-five  cents  if  they  finish  the  season. 
If  the  grower  does  not  protect  himself 
in  this  way,  some  of  the  pickers  will 
leave  him  when  picking  gets  poor. 

Tfelds  and  Betnms 

A  dewberry  plantation  in  good  bearing 
will  yield  from  three  hundred  to  four 
hundred  crates  of  berries  per  acre.  Mr. 
Baldridge's  patch,  on  four  and  one-half 
acres  of  ground  was  set  in  1903.  In  1904 
it  yielded  125  crates  of  berries,  in  1905, 
1,800  crates;  in  1906,  1,800  crates  and  in 
1907,  2,000  crates.  It  would  probably 
be  hard  to  give  a  satisfactory  estimate 
of  the  cost  of  production  of  dewberries. 
The  crate  costs  the  grower  27  cents  and 
picking  35  cents  per  crate,  plus  probably 
5  cents  for  overseeing  and  crating  the 
fruit.  At  present  (1909)  the  average 
price  paid  for  dewberries  has  been  $2.25 
per  crate  F.  O.  B.  the  nearest  shipping 
point. 

O.  B.  Whipple 


Colo.  Exp.   Sta.  Bui.  136. 

Yarleties 

[Only  three  varieties  are  recommended 
by  the  American  Pomological  Society  for 
propagation,  the  Lucretia  and  Mayes  or 
Austin-Mayes  having  proven  successful 
and  the  McDonald,  which  is  recommend- 
ed for  trial. — Ed.] 


DEWBERBT  DISEASES 

The  dewberry  is  troubled  by  the  same 
fungus  and  other  diseases,  for  the  moat 
part,  as  the  raspberry  and  blackberry. 
The  reader  is  referred  to  the  diseaBes 
of  these  plants. 

Double  Blossom 

Fusarium  ruM  Winter 

A  disease  known  as  "double  blossom" 
occurs  on  several  species  of  tubus,;  but 
has  attacked  the  Lucretia  dewberry  es- 
pecially. It  has  been  reported  from  the 
Middle  Atlantic  states  and  westward  to 
the  Mississippi,  having  first  attracted  at- 
tention in  Illinois. 

The  disease  produces  witches'  brooms 
on  the  buds  which  sometimes  remain 
green  after  the  canes  are  dead.  Diseased 
buds  show  larger  than  normal  in  the 
spring  and  are  frequently  of  a  reddish 
color. 

The  outer  fiower  parts  are  increased  In 
number  and  appear  crumpled  while  the 
ovaries  fail  to  develop  fruit  Soon  after 
the  opening  of  the  fiower  buds  the  fungus 
fruits  and  the  spores  falling  upon  young 
buds  germinate  and  grow  inward.  The 
fungus  remains  dormant  here  until  the 
following  spring. 

Hand  picking  of  the  diseased  buds  is 
the  most  practicable  method  of  control 
at  present  known. 

Reference 

M.  F.  Cook,  Delaware  Experiment  Sta- 
tion, Bulletin  93. 

DEWBERBT  PESTS 

The  dewberry  is  attacked  by  much  the 
same  species  of  insects  as  other  members 
of  the  Rubus  family.  See  under  Black- 
berry and  Raapherry  Pests. 

Dbeases  of  Plants 

Origin  and  Nature  of  Disease 

All  diseases  originate  from  one  of  two 
sources.  First,  the  nature  of  the  organ- 
ism in  which  the  disease  is  located. 
Second,  the  nature  of  the  environment, 
which  is  something  outside  of  the  organ- 
ism and  to  which  it  is  closely  related. 

Whoever  would,  therefore,  understand 
disease,  must  know  something  of  the 
organism    In    which    the    disease    is   lo- 
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cated,  the  enviromnent  and  the  relations 
between  the  organism  and  the  environ- 
ment It  is  often  difficult  to  distinguish 
between  health  and  disease;  because  of 
the  differences  between  the  standards 
by  which  comparisons  are  made.  For 
instance,  whoever  has  seen  an  oak  in  the 
Appalachian  mountain  range,  where  it  is 
"King  of  the  forests/'  and  would  com- 
pare it  with  the  same  species  and  vari- 
ety found  in  the  seml-arld  bluCTs  of 
Kansas  and  Nebraska,  would  incline  to 
the  opinion  that  the  stunted  specimen  of 
the  semi-arid  section  Is  diseased.  How- 
ever, the  short,  scrubby  specimen  of  the 
Central  West  Is  normal  to  that  region 
and  not  diseased.  It  may  be  pointed  out 
that  certain  specimens  of  that  region 
are  decaying,  have  been  attacked  by  in- 
sects, broken  by  storms,  are  not  properly 
nourished,  the  leaves  turning  yellow,  and 
that  these  particular  specimens  are  dis- 
eased while  the  normal  specimens,  with 
no  visible  decay,  no  external  injuries 
and  no  apparent  lack  of  nourishment,  are 
healthy.  Prof.  A.  D.  Selby,  Botanist  of 
the  Ohio  Agricultural  Experiment  Sta- 
tion, says:  "The  idea  of  disease  is  not 
an  easy  one,  though  it  may  seem  so  be- 
fore trying  to  define  It.  In  reality,  the 
term  disease  as  applied  to  plants  means 
any  change  in  the  plant  towards  re- 
duced vigor  from  the  ordinary  behavior. 
To  put  it  in  another  way,  a  plant  is  said 
to  be  diseased  when  It  shows  deviation 
from  the  average  behavior  of  the  plant 
In  respect  to  appearance,  growth,  color 
of  bark,  foliage,  frultfulness,  time  of 
dropping  the  leaves,  or  length  of  life.  In 
short,  when  the  plant  falls  to  perform 
those  functions,  or  conform  to  those  aver- 
ages which  have  been  established  by  ob- 
servation for  the  species  and  variety 
in  question,  we  say  that  it  is  diseased. 
Under  such  general  definition,  variegated 
or  purple  hued  spots  would  be  Included, 
although  diseased  potentially  rather  than 
in  reduced  vigor." 

In  deciding  the  question  of  what  are 
favorable  and  what  are  unfavorable  con- 
ditions results  obtained  from  experi- 
ments or  from  observed  phenomena 
would  be  determining  factors  as  against 
any  theory.     The  best  conditions  would 


be  those  in  which  the  best  specimens 
were  produced;  average  conditions  would 
be  those  in  which  average  specimens 
were  produced;  and  poor  conditions 
those  under  which  poor  specimens  were 
produced.  By  observations  of  this  char- 
acter, it  can  be  determined  what  envir- 
onments are  most  favorable  for  the 
health  and  vigor  of  the  plant  In  this 
manner  we  have  come  to  know  in  a 
measure  what  are  the  conditions  best 
suited  to  the  different  varieties  of  apples, 
peaches,  pears,  plums,  grapes,  straw- 
berries and  bush  fruits.  We  have  by  a 
general  study  of  the  subject,  by  infor- 
mation gathered  from  all  available 
sources;  from  farmers,  experiment  sta- 
tions and  experts  who  have  traveled 
widely,  made  comparisons  so  that  there 
Is  a  general  ideal  or  standard  of  Judg- 
ing, by  which  plants  are  compared  and 
the  plants  of  normal  growth,  excessive 
growth  and  stunted  or  diseased  condi- 
tions determined. 

It  would  seem  that  a  comparison 
should  not  therefore  be  made  between 
the  most  perfect  specimens  and  any 
particular  individual  of  the  species,  nor 
should  it  be  made  between  the  more 
stunted  specimens  and  the  same  indi- 
vidual, but  with  the  average,  for  it  is 
the  great  law  of  averages  that  deter- 
mines the  standard  of  any  race,  species 
or  variety. 

Perfectioii  as  a  Standard 

We  have  often  urged  that  perfection 
should  be  the  standard  by  which  com- 
parisons are  made,  and  we  still  insist 
on  this  when  we  are  trying  to  Improve 
the  stock.  But  Judging  in  reference  to 
diseased  specimens  Is  another  matter. 
Perfection  is  defined  as  "Having  all 
properties  and  qualities  necessary  to  its 
nature,  of  the  best,  highest,  or  most  com- 
plete kind  of  type,  without  deficiency, 
fault  or  blemish."  Sometimes  It  is  de- 
fined as  "Finished,  Incapable  of  being 
Improved  upon."  In  this  latter  sense 
the  word  is  never  used  in  reference  to 
fruits,  for  like  most  other  things  in  na- 
ture, there  is  no  limit  to  the  degrees 
of  Improvement  The  apple  of  the  future 
will  perhaps  be  as  much  better  than  the 
apple  of  today  as  the  finest  specimens 
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of  Spitzenburg  are  now  better  than  the 
forest  crab,  from  which  they  probably 
came.  Perfection  is  therefore  a  relative 
term,  in  the  same  sense  that  disease  is  a 
relative  term,  and  a  just  comparison 
can  only  be  made  with  the  average.  That 
which  is  now  considered  perfection  may 
be  very  imperfect  in  the  future,  and  that 
which  is  now  a  standard  of  health  may 
be  considered  stunted,  because  it  may 
fall  below  the  average. 

Kature  of  the  Organism  and  Disease 

There  is  much  more  knowledge  than 
formerly  upon  the  nature  of  organisms  and 
their  adaptations  to  particular  localities. 
It  is  understood  that  no  two  things  in  na- 
ture are  exactly  alike;  but  several  things, 
like  apples,  for  instance,  are  sufficiently 
alike  so  that  the  conditions  necessary  for 
the  growth  of  one  variety  may  be  favorable 
for  the  growth  of  another  variety.  Still, 
it  remains  true,  that  the  different  varie- 
ties of  apples  are  in  many  particulars 
unlike,  and  that  the  unlikeness  is  suffi- 
ciently marked  so  that  conditions  favor- 
able for  the  growth  of  one  variety  may 
not  be  the  best  for  another,  and  in  some 
extreme  cases  are  decidedly  unfavorable. 
This  is  the  reason  why  the  American 
Pomological  Society  has  divided  the 
United  States  into  districts  and  has  giv- 
en a  list  of  the  various  fruits  and  their 
varieties  that  are  "Successful,  very  suc- 
cessful, fairly  successful  and  recom- 
mended for  trial,"  in  the  different  dis- 
tricts.    (See  page  192). 

We  will  compare  a  few  plants  that 
belong  to  different  species,  rather  than 
those  of  the  same  species,  as  illustrating 
our  idea.  Take  celery,  cress  and  cran- 
berries as  illustrations  of  plants  that  re- 
quire a  great  amount  of  water.  In  a  dry 
soil,  where  the  sun  was  hot,  they  would 
sicken  and  die.  On  the  other  hand,  al- 
monds, sand-plums,  sage  brush  and  cacti 
would  reach  a  normal  condition  and 
manifest  health  where  the  first  named 
group  would  die.  This  Is  on  account  of 
the  nature  of  the  organism,  which  adapts 
one  to  a  wet  spil  and  the  other  to  a  dry 
soil.  Because  of  this  difference  it  would 
be  folly  to  expect  success  in  the  growing 
of  celery  without  plenty  of  water,  or  to 


expect  success  with  almonds  in  a  damp 
or  sub-irrigated  soil. 

All  Plants  Once  Aqnatic 

It  Is  taught  by  geologists  that  in  the 
early  history  of  our  globe  the  whole  sur- 
face of  the  earth  was  successively  cov- 
ered with  water,  and  that  all  vegetable 
and  animal  life  was  adapted  to  the  wa- 
ter. With  the  changes  that  came  from 
the  shrinking  of  the  surface  of  the  earth, 
the  consequent  upheavals,  the  building 
of  mountain  ranges  and  the  valleys  be- 
tween them,  the  subsequent  draining 
of  great  basins  of  lakes  and  seas,  and 
the  consequent  forming  of  deserts  it  came 
about  that  gradually  both  plants  and 
animals  became  adapted  to  the  many  con- 
ditions existing  between  the  extremes  of 
water  and  desert.  The  struggle  of  all 
forms  of  life  is  for  existence  and  the 
tendency  is  In  the  direction  of  those 
changes  necessary  to  existence  and  to 
adapt  the  organism  to  a  given  environ- 
ment. The  plant  that  cannot  become 
so  adapted  will  in  so  far  as  that  par- 
ticular locality  is  concerned,  become 
extinct.  Naturally,  therefore,  the  plant  or 
tree  that  is  adapted  to  the  desert  will 
have  a  small  leaf  surface,  from  which 
little  water  can  be  evaporated,  or  if  the 
leaf  surface  is  large  as  in  the  case  of  the 
cacti,  it  must  have  few  stomata,  or 
pores,  from  which  the  water  can  be 
taken  by  the  action  of  the  heat  It  must 
also  have  a  root  system,  adapted  to  the 
dry  soil  conditions  under  which  it  lives. 
Another  example  of  the  leaf  formation  in 
adaptation  to  the  different  conditions  is 
the  difference  between  the  Indian  com 
and  the  Kaffir  corn.  The  latter  having 
a  thick,  compact  leaf  with  few  cells  ex- 
posed to  the  air  and  which  admits  of  a 
small  amount  of  evaporation,  lives  in 
dry  regions.  For  this  reason  certain  va- 
rieties of  peaches  will  live  and  bear  fruit 
where  other  varieties  would  die,  and 
watermelons  will  grow  successfully 
where  pumpkins  and  muskmelons  would 
fail.  It  has,  therefore,  come  to  be  ob- 
served, that  plants  have  certain  likes  and 
dislikes,  growing  out  of  the  nature  of  the 
organism,  and  that  if  any  particular  plant 
gets  what  it  likes  it  is  healthy,  but  if  it 
does  not.  it  becomes  diseased. 
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OrfTUis  Haye  Become  Fermaneiit 

Whatever  may  have  been  the  causes 
of  variation  in  plants,  the  facts  remain 
that  they  are  variously  adapted,  and 
that  these  adaptations  are  suited  to  all 
the  conditions  common  on  the  surface  of 
the  earth.  This  has  made  necessary  or- 
gans that  mark  them  as  different,  per- 
forming different  functions  in  different 
degrees,  and  these  differences  have  be- 
come permanent.  Therefore,  unless  these 
permanent  likes  and  dislikes  are  consid- 
ered, the  wants  growing  out  of  them  sup- 
plied and  they  are  protected  from  that 
which  they  dislike,  there  cannot  be  a 
condition  of  health.  For  this  reason  it  is 
necessary  to  study  the  nature  of  the 
organism  and  the  nature  of  the  environ- 
ment. It  is  only  by  this  means  that  It 
can  be  determined  whether  they  are 
adapted  to  each  other,  or  whether  the 
soil,  climate  and  general  surroundings 
contain  injurious  elements.  If  a  certain 
soil,  for  instance,  contained  all  that  was 
necessary  to  the  health  of  a  tree,  but  if 
at  the  same  time  it  contained  something 
injurious,  the  tree  would  suffer;  as  in  the 
case  of  a  man  who  ate  a  good  healthful 
meal  containing  all  that  was  necessary  to 
his  vigor,  but  at  the  same  time  took  poi- 
son. Again,  it  Is  often  true  that  certain 
chemical  qualities  in  the  soil  are  good 
in  certain  proportions,  but  taken  in  larger 
portions  become  injurious.  This  is  true 
of  alkali  salts,  which  In  a  certain  degree 
are  fertilizers,  and  stimulate  the  growth 
and  vigor  of  fruits  and  other  crops,  but  in 
larger  quantities,  become  injurious.  In 
certain  excessive  quantities  they  kill  the 
little  hairs  that  form  on  the  roots  and 
which  gather  the  food  substances  in  solu- 
tion, thus  causing  a  lack  of  nourishment 
and  final  death  of  the  plant  The  symp- 
toms are  generally  a  yellowing  of  the 
leaves.  If  we  may  Judge  by  the  unfavor- 
able conditions  under  which  plant  life  has 
been  observed  to  grow,  we  might  conclude 
that  there  is  life  potentially  in  every  par- 
ticle of  earth,  air  and  water.  In  other 
words,  that  life  is  everywhere,  and  that  it 
strives  to  clothe  itself  with  whatever 
forms  are  adapted  to  its  surroundings. 
Whoever   has   observed    the   growing   of 


moss  on  the  rocks  in  the  desert  or  on  a 
marble  slab  in  a  cemetery,  must  have 
wondered  at  the  tenacity  with  which  life 
struggles  to  maintain  itself,  and  with 
which  it  strives  to  adapt  itself  to  the 
most  unfavorable  conditions.  Tet,  it 
would  be  folly  to  plant  a  tree  in  the  solid 
rock  or  try  to  grow  a  garden  on  a  marble 
slab.  We  must,  if  we  succeed,  study  the 
nature  of  the  organism  and  the  environ- 
ment. 

Health  the  Normal  Condition 

Whatever  may  be  the  cause  or  causes 
of  diseased  conditions  in  plants,  we  are 
forced  to  the  conclusion  that  the  ten- 
dency of  life  Is  toward  health  and  toward 
a  more  perfect  expression  of  its  being. 
Among  the  many  proofs  that  may  be  of- 
fered are  the  following: 

First.  The  tendency  of  all  plants  to 
change,  in  order  to  become  adapted  to 
different  conditions  of  soil,  climate  and 
whatever  environment  affects  them. 

Second.  The  effort  to  repair  any  injury 
that  has  been  done  by  insects,  animals, 
wounds,  diseases  or  from  whatever 
cause. 

Diseases  Classified 

We  give  herewith  a  general  outline  un- 
der which  diseases  may  be  classified. 

1.  Secretlonal  diseases,  in  which  cel- 
lulose is  transformed  into  gum,  resin, 
manna.  The  effect  is  produced  by  over- 
action  of  the  normal  functions. 

2.  Diseases  produced  by  fungi  and 
other  vegetable  parasites. 

3.  Diseases  produced  by  decomposition, 
as  gangrene,  or  canker.  These  are  pro- 
cesses of  decay  in  which  the  cellulose  is 
transformed  into  a  muddy  fluid,  a  brown 
powder,  or  a  carbonaceous  mass. 

4.  Diseases  produced  by  the  attack  of 
insects  and  other  animals. 

5.  Atmospheric  conditions. 

6.  Soil  and  moisture  conditions. 

7.  Light,  electricity,  winds  and  storms. 

8.  Crowding  so  that  the  food  supply  is 
cut  off. 

9.  Isolation  and  consequent  lack  of  fer- 
tilization. 

10.  Unknown  causes. 

Qranville  Lowther 
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Historj  and  Definitloii 

Diseases  In  plants  have  existed  as  long 
as  plants  themselves — ages  before  the  ad- 
vent of  man.  Civilization  and  agriculture 
have  usually  developed  together  In  all 
parts  of  the  earth  and  It  is  not  strange 
that  anything  that  troubled  or  destroyed 
an  important  food  plant  should  be  ob- 
served and  the  cause  sought.  In  the  earli- 
est historic  records  as  well  as  in  early 
Greek  and  Roman  times  some  of  the  more 
destructive  diseases  of  plants,  like  rust 
and  mildew  or  blight  of  cereals  were 
widely  known  and  discussed.  A  special 
deity  was  recognized  who  ruled  these 
phenomena  and  to  whom  sacrifices  were 
offered. 

Injury  due  to  animals,  especially  in- 
sects, and  to  extremes  of  weather  and 
unfavorable  soil  conditions  were  early 
often  associated  with  their  appropriate 
causes.  It  was  not,  however,  until  the 
latter  part  of  the  eighteenth  and  the  be- 
ginning of  the  nineteenth  century  that 
the  solid  foundations  of  plant  pathology 
were  laid  by  the  development  of  anatomy 
and  physiology.  The  early  works  of 
Unger,  "Die  Exantheme  der  Pflanzen,"  etc. 
(1833);  Weigmann,  "Die  Krankheiten 
und  Krankhaften  Mlsbildungen  der  Qe- 
wasche"  (1839) ;  and  of  Meyen  Pflanzen- 
pathologle"  (1841),  marked  an  important 
step  forward  in  the  embryo  science  of 
plant  pathology.  During  this  period  mi- 
croscopical, chemical  and  physiological 
work  with  plants  was  active.  The  writ- 
ers of  this  period  rather  overworked  un- 
favorable nutrition  as  the  cause  of  dis- 
ease. Maladies  that  could  not  be  traced 
to  visible  external  causes  were  usually 
held  to  be  due  to  unsuitable  nourishment 
or  the  lack  of  something  in  the  soil.  It 
was  not  believed  that  the  fungi  so  often 
found  associated  with  diseases  had  any 
casual  relation  to  them.  They  were  held 
to  be  abnormal  developments  of  the  dis- 
eased cells  themselves  and  not  independ- 
ent organisms.  It  remained  for  De  Bary 
to  determine  the  true  nature  and  habits 
of  fungi  and  bacteria  and  to  demonstrate 
their  causal  relation  to  disease  in  many 
cases.  His  careful  work  gave  a  great 
stimulus  to  Investigation  in  plant  and  ani- 


mal pathology  and  opened  what  has 
proved  to  be  the  most  important  field  of 
the  science.  His  two  most  important 
works  are  "Untersuchungen  uber  die 
Brandpllze,"  etc.  (1863),  and  "Morpho- 
logie  und  Physlologie  der  Pllze,"  etc 
(1866).  Since  De  Bary  the  rapid  develop- 
ment of  the  subject  Is  well  represented  by 
the  works  of  Hartlg  (1874-89),  Frank, 
(1880-96),  Soraurer  (1886-8),  Marshall 
Ward  (1889-1901).  The  last  work  "Dis- 
eases in  Plants,"  Is  one  of  the  most  ex- 
cellent and  readable  expositions  of  the 
subject  that  has  appeared. 

Health  and  Disease  Compared 

That  there  is  no  defined  line  between 
health  and  disease  is  generally  recognized 
by  pathologists  and  physiologists.  A 
plant  continually  varies  in  response  to 
changes  in  its  environment.  There  is, 
however,  for  each  individual  and  for  a 
given  species  as  a  whole  a  certain  accus- 
tomed range  or  power  of  adaptation  to 
each  factor  of  its  environment  and  to  the 
various  combinations  of  these  factors. 
The  process  of  natural  selection  operates 
to  perfect  this  adaptive  attuning  of  the  in- 
dividual and  the  species  as  a  whole  to  the 
conditions  under  which  they  live.  If 
these  conditions  are  subject  to  great  ex- 
tremes of  moisture  and  dryness  or  heat 
and  cold,  the  natural  or  Indigenous  vege- 
tation will  be  found,  as  a  rule,  equal  to 
the  emergency,  while  an  introduced  spe- 
cies, if  developed  under  an  environment 
not  subject  to  such  extremes,  might  be 
seriously  injured  or  destroyed,  and  if  the 
change  is  very  unusual  even  the  indige- 
nous species  may  suffer.  A  moist,  warm, 
cloudy  spring  may  be  followed  by  dry, 
hot  weather  and  the  tender  watery 
growth  be  so  much  dried  out  and  checked 
that  it  may  be  deformed  and  abnormal  in 
shape,  structure  and  size.  This  variation 
may  be  slight  or  It  may  be  great.  If  it  is 
slight  it  may  have  no  appreciable  effect 
on  the  vigor  and  growth  of  the  plant. 
The  leaves  become  a  little  firmer  and 
smaller  and  more  resistant  to  the  hot, 
dry  conditions,  while  the  maturer  leaves 
that  cannot  adapt  themselves  to  the 
change  turn  yellow  and  fall,  cut  off  by 
the  parent  plant.    The  plant  Is  better  for 
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the  change  and  can  live  under  the  modi- 
fled  conditions  with  greater  ease  and  safe- 
ty. 

If  the  variation  is  greater,  the  growth 
of  the  plant  may  be  decidedly  checked, 
the  leaves  being  small  and  many  more 
of  them  shed.  In  still  more  extreme 
cases  the  tender  leaves  may  be  dried  up 
and  killed  either  wholly  or  in  part.  Ac- 
cording to  Hartig,  "It  is  only  when  the 
sickly  condition  leads  to  the  death  of 
some  part  of  the  plant  that  we  may  speak 
of  actual  disease."  Where  a  few  leaves, 
unable  to  adapt  themselves  to  a  changed 
condition,  turn  yellow  and  fall,  the 
leaves  themselves  may  be  diseased,  but 
the  plant  as  a  whole  is  benefited  by  their 
loss  as  being  relieved  of  sources  of  un- 
controlled drain  of  its  water  supply.  As 
the  loss  of  leaves  becomes  greater,  how- 
ever, we  pass  from  the  extremely  localised 
disease  to  a  point  where  the  whole  or  a 
considerable  part  of  the  plant  is  weak- 
ened, either  by  the  direct  loss  of  food  that 
should  be  furnished  by  the  leaves  to  the 
rest  of  the  plant  structure,  or  by  the  use 
of  reserve  food  in  the  reproduction  of 
lost  parts.  It  is  evident  in  such  cases 
that  the  border  line  between  health  and 
disease  is  hard  to  define.  The  case  is 
not  much  easier  if,  instead  of  variations 
produced  by  moisture  and  temperature,  we 
consider  those  caused  by  insects  or  fun- 
gi. A  few  leaves  eaten  from  a  tree  by 
some  insect  or  destroyed  by  a  fungus 
might  have  no  injurious  effect  on  the  tree 
as  a  whole,  and  might  even  be  an  advan- 
tage, but  as  the  number  of  injured  leaves 
increases  the  tree  is  weakened  and  its 
life  threatened.  Slight  doses  of  certain 
poisons  stimulate  the  cells  to  more  vigor- 
ous growth,  acting  as  a  tonic,  while  a 
little  larger  dose  poisons  and  destroys 
the  cell.  Leaving  all  questions  of  con- 
sistency of  definition,  we  may  practically 
define  as  diseased  all  those  conditions  of 
a  plant  which  directly  or  indirectly  en- 
danger its  life  or  prevent  normal  devel- 
opment under  given  conditions  of  environ- 
ment. Or,  as  Marshall  Ward  puts  it,  "We 
may  define  disease  as  dangerous  disturb- 
ances in  the  regularity,  or  interference 
with  the  completeness  or  range  of  the 
molecular  activities  constituting  normal 


life — ^that  is,  health — and  it  is  evident 
that  every  degree  of  transition  may  be 
realized  between  the  two  extremes." 

Prevention 

Successful  treatment  of  plant  diseases 
consists  in  preventing  the  spread  of  the 
disease  and  not  in  curing  the  plants  al- 
ready affected.  The  tiny  thread-like 
plants — ^the  fungi — ^whlch  cause  diseases, 
grow  inside  the  tissue  of  the  leaves, 
stems,  fruit,  etc.,  of  the  plants,  which 
they  attack,  and  after  they  have  gained 
entrance  there  it  is  impossible  to  reach 
them  or  to  treat  the  tissue  which  they 
are  destroying.  These  fungi  perpetuate 
themselves  by  producing  myriads  of  tiny 
seed-like  reproductive  bodies — spores — 
which  are  so  tiny  as  to  be  invisible  and 
so  light  that  they  .fioat  about  everywhere 
in  the  air.  They  are  thus  carried  from 
one  plant  to  another  by  the  wind,  and 
where  they  lodge  on  a  leaf  or  stem  and 
find  conditions  favorable  they  germinate 
and  grow.  Disease  Is  thus  scattered  from 
plant  to  plant  and  from  field  to  field. 
These  spores  are  always  produced  on  the 
diseased  areas  of  affected  plants,  and  for 
this  reason  where  it  is  possible  to  do  so 
all  diseased  parts  should  be  collected  and 
burned  as  soon  as  the  disease  appears  on 
them.  If  this  could  be  done  with  all 
plants  and  all  diseases  they  could  be  elim- 
inated at  one  clean  sweep.  Unfortunately, 
some  of  these  fungi  live  over  in  the  soil 
or  in  fragments  of  decaying  plants,  which 
cannot  be  collected  by  any  practical 
means.  In  such  cases  we  have  to  resort 
to  other  means  of  controlling  them.  One 
way  of  doing  this  is  by  using  disease 
resistant  varieties.  Certain  individuals 
and  certain  varieties  of  plants  are  more 
resistant  to  disease  than  are  other  indi- 
viduals and  varieties.  By  planting  seed 
from  such  individuals,  and  by  continually 
discarding  the  plants  which  succumb  to 
the  disease,  we  originate  a  disease-resist- 
ant strain  or  variety.  In  some  cases  this 
is  simple  and  can  be  practiced  by  any 
one;  in  other  cases  where  the  plants,  such 
as  trees,  are  long-lived,  and  we  have  to 
wait  a  long  time  for  results,  it  Is  objec- 
tionable, and  we  have  to  resort  to  some 
more  artificial  method,  such  as  spraying. 
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Spraying  usually  gives  immediate 
but  temporary  relief.  It  is  the  meth- 
od, however,  to  which  we  must  resort 
at  present  in  order  to  control  the 
large  majority  of  plant  diseases. 
The  principle  of  spraying  depends  upon 
the  fact  that  these  fungi  are  more  delicate 
and  more  easily  killed  by  poisons  than 
are  the  plants  on  which  they  grow.  The 
object  is  to  use  some  poisonous  solution 
which  will  not  injure  the  plant  that  you 
are  "doctoring,"  but  will  kill  the  fungus 
parasite,  or  if  applied  as  a  preventive,  will 
prevent  the  fungus  from  entering  the 
host  plant.  For  instance,  if  a  plant  is 
covered  with  copper  sulphate  or  some 
other  poisonous  solution  the  spores, 
which  lodge  on  Its  leaves  and  stems,  can- 
not grow  and  produce  disease  but  will 
be  killed  by  the  poison.  In  this  way 
plants  are  protected.  In  this  connection, 
too,  we  can  readily  see  the  necessity  for 
making  the  spraying  thorough.  Fungus 
spores  lodging  on  exposed  surfaces  would 
germinate  and  grow  directly  into  the  leaf 
or  stem,  and  actually  undermine  the 
neighboring  surfaces,  which  might  be 
thoroughly  coated  with  the  poison.  So 
spraying  in  order  to  be  effective  must 
be  done  In  such  a  way  that  every  particle 
of  surface  of  the  susceptible  part  of  the 
plant  is  covered.  No  possible  exposed 
place  should  be  left  on  the  leaves  or  the 
fruit  or  the  stems  where  the  fungus  could, 

perchance,  enter. 

H.  W.  Babre, 

Botanist  South  Carolina  Af?rlcultnral  Experi- 
ment Station,  Clemson  College,  S.  C. 

Saving  Trees  by  the  Use  of  Cement 

How  the  Tree  Surgeon  Stays  Decay  with 

Cement  Fillings 

In  our  minds  disease  and  suffering  are 
so  closely  associated  that  we  ordinarily 
regard  the  allaying  of  pain  as  the  funda- 
mental function  of  medicine  and  surgery. 
We  are  apt  sometimes  to  overlook  the 
economical  gain  to  the  community  which 
the  maintenance  of  health  among  its 
members  implies.  The  economic  factor  is 
of  course  quite  prominently  displayed  in 
veterinary  practice,  though  here  also 
there  is  pain  to  be  alleviated.  When  we 
come  to  the  vegetable  kingdom  the  pure- 
ly "benevolent"  motive  for  medication  is 


practically  absent.  This,  perhaps.  Is  the 
reason  why  we  hardly  class  plant  surgery 
in  our  minds  in  the  same  category  as  the 
treatment  of  human  and  animal  ailments. 
But  while  there  is  thus  a  pronounced 
difterence  in  the  two  fields,  in  most  other 
respects  they  are  very  similar. 

The  plant,  like  the  animal,  is  a  living 
thing,  subject  to  the  attacks  of  enemies 
in  life  and  ultimately  to  death.  Like  the 
stricken  animal,  also,  the  diseased  plant 
is  ready  to  receive  at  the  hands  of  man 
beneficent  medical  or  surgical  treatment. 
And  in  plant  surgery,  as  in  the  practice 
of  the  art  on  the  human  being,  a  species 
of  asepsis  is  essential  for  success. 

In  the  science  of  plant  medication  quite 
an  important  role  is  played  by  cement 
This  material  has,  in  the  practice  of  tree 
surgery,  a  definite,  well  defined  pnrpose, 
and  certain  fixed  methods  of  application. 
This  does  not  mean  that  all  trees  should 
be  treated  alike.  This  is  obviously  im- 
possible. However,  there  are  certain 
principles  which  must  be  incorporated 
into  each  cavity,  and  these  principles  are 
the  same  for  each  case. 

In  order  to  understand  the  use  of  ce- 
ment in  trees  we  must  understand  the 
purpose  of  the  operation  and  something  of 
the  life's  processes  of  the  tree.  The  in- 
side of  a  tree  is  practically  dormant,  ex- 
cept the  few  layers  of  woody  fibers  just 
under  the  bark.  The  sap  ascends  in  these 
outer  woody  fibers,  and  enters  the  leaf, 
where  it  undergoes  the  chemical  change 
which  produces  the  "tree-food."  This 
tree-food  descends  just  underneath  the 
bark,  building  as  it  goes.  It  continues  to 
descend  and  build  until  it  reaches  the 
tiniest  roots.  Thus  we  see  a  real  circu- 
lation in  the  tree.  The  central  tissues 
serve  no  purpose  save  that  of  physical 
support.  If  any  other  substance  can  take 
its  place  and  accomplish  the  same  result 
the  tree  will  continue  to  live  and  thrive 
indefinitely,  provided  the  new  center  of 
the  tree  is  sealed  tight  to  the  adjoining 
tissues  and  remains  so.  The  real  life  of  a 
tree  is  represented  by  the  bark,  the  cam- 
bium layer  just  behind  it,  two,  three  or 
four  inches  of  sap-wood  just  behind  the 
cambium,  the  leaves,  and  the  roots.  If 
these  parts  are  vigorous,  it  makes  little 
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or  no   difference  whether  the  center  is 
wood  or  stone. 

The  bark  is  a  protection  for  the  tree. 
Where  the  bark  remains  intact,  the  woody 
fibers  of  the  inside  are  preserved  for 
generations  and  for  centuries,  unless  some 
outside  agency  kills  the  tree.  Destroy  any 
part  of  the  bark  by  any  means  whatso- 
ever, and  when  the  protection  is  gone  the 
wood  decays.  Once  decay  secures  a  start, 
its  progress  is  rapid.  I.t  continues  until 
checked  by  artificial  measures  or  until  the 
tree  becomes  so  weak  that  it  is  blown 
over  in  a  windstorm.  The  tree  may  ap- 
pear to  be  in  a  perfectly  healthy  con- 
dition even  with  the  entire  inside  rotted 
away,  simply  because  the  vital  parts 
(three  or  four  inches  on  the  outside)  are 
the  last  to  be  destroyed.  Decay  attacks 
and  disintegrates  the  dormant  tissues 
first,  and  gradually  works  outward.  Ce- 
ment in  trees  fulfills  the  three-fold  pur- 
pose of  stopping  decay,  serving  as  a  struc- 
tural support,  and  providing  a  surface 
over  which  the  bark  may  heal. 

Is  cement  work  in  trees  a  success?  In 
other  words,  is  tree  surgery  a  real  or  fan- 
cied good?  Does  it  save  the  trees?  That 
depends  on  the  vitality  of  the  tree,  and 
the  ability  of  the  man  who  undertakes 
the  work.  A  man  may  be  so  nearly  ex- 
hausted and  so  low  In  vitality  that  all  the 
doctors  in  the  land  could  not  save  him. 
A  tree  may  be  the  same.  If  it  is  weak 
and  far  spent  the  chances  are  against  it. 
If  it  is  vigorous  and  healthy,  the  chances 
are  all  in  its  favor  if  the  man  who  oper- 
ates knows  how.  The  only  real  test  of  a 
tree's  vitality  is  the  appearance  and  dens- 
ity of  the  foliage.  A  rich-green  abundant 
foliage  indicates  health,  and  vice  versa. 
And  still  almost  the  entire  inside  may 
have  rotted  away! 

Trefe  surgery,  or  that  part  of  it  pertain- 
ing to  the  filling  of  cavities,  is  aptly  com- 
parable with  dentistry.  The  three  funda- 
mental principles  of  each  are  the  same. 
The  dentist  must  remove  all  decay  and 
prevent  more,  prepare  the  cavity  so  that 
the  filling  will  stay  permanently  in  place, 
and  exclude  all  foreign  substances.  The 
tree  surgeon  must  do  the  same  things,  al- 
though the  means  to  that  end  may  differ 
somewhat.    To  remove  the  decay  from  a 


cavity  requires  chisels  and  gouges  of  va- 
rious lengths  and  sizes.  The  smaller 
cavities  are  not  exceedingly  difficult,  al- 
though they  require  the  same  exacting 
care.  The  larger  a  cavity  becomes  the 
harder  the  task  of  removing  the  decay. 
It  must  be  followed  in  the  cracks  and 
crevices  and  away  up  and  down  through 
limbs  and  trunk  as  far  as  it  goes.  It  Is 
sometimes  burned  out,  although  this 
measure  is  very  dangerous  unless  applied 
by  a  man  who  thoroughly  understands  its 
use.  When  the  decay  is  removed,  it  is 
wise  to  apply  corrosive  sublimate  or  a 
similar  solution  to  destroy  any  remaining 
fungi.  The  walls  of  the  cavity  must  then 
be  thoroughly  waterproofed  to  protect  the 
wood.  The  waterproofing  material  must 
be  durable,  penetrating  and  adhesive. 
This  is  the  first  step  and  is  very  similar 
to  the  first  principle  applied  by  the  den- 
Ust. 

Perhaps  the  most  difficult  and  trying 
part  is  in  preparing  the  cavity  so  that  the 
filling  will  stay  permanently  in  place. 
This  requires  more  than  a  knowledge  of 
cement  and  its  use.  It  requires  more 
than  a  scientific  knowledge  of  trees. 
It  requires  both  these  and  more. 
The  operator  absolutely  must  know  the 
practical  methods  of  tree  surgery,  and 
have  acquired  almost  instinctive  skill 
with  l^is  hands  by  long  practice.  Cement 
improperly  put  into  a  tree  is  far  worse 
than  none.  The  law  does  not  permit  un- 
trained men  to  practice  upon  the  human 
body  or  even  that  small  part  of  it  called 
the  teeth.  Why  should  untrained  men 
operate  on  trees  which  are  just  as  much 
alive  as  human  beings? 

The  cavity  must  be  thoroughly  braced  if 
it  has  any  size.  No  man  can  set  down  in 
words  the  manner  in  which  this  should 
be  done,  because  it  depends  absolutely 
upon  the  size,  shape  and  general  condi- 
tion of  the  cavity  and  the  strength  of  the 
woody  shell.  The  operator  must  deter- 
mine the  weakest  side  or  point  and  brace 
it  with  great  care.  He  must  know  what 
stress  must  be  borne  by  the  tree  and  in- 
sert steel  ribs  or  truss  rods  to  reinforce 
the  trunk.  All  this  must  be  done  with  a 
full  appreciation  of  the  fact  that  there 
will   be  some  sway  to  the  tree.     Often- 
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times  it  is  necessary  to  put  the  cement  in 
in  sections,  leaving  natural  joints  which 
will  permit  the  swaying  without  damage 
to  the  cement  fillings.  If  the  operator 
does  not  understand  the  swaying  of  the 
tree  and  guard  against  it,  or  does  not 
where  necessary  build  his  cement  in  sec- 
tions, all  his  carefully  laid  plans  up  to 
this  point  will  go  for  naught  Unless  he 
*  can  keep  his  filling  permanently  in  place, 
just  as  in  dentistry,  his  work  is  a  com- 
plete failure. 

The  exclusion  of  foreign  substances, 
especially  water,  is  the  ultra-important 
task  of  the  tree  surgeon,  just  as  it  is 
with  the  dentist.  If  the  water  seeps  in 
behind  the  cement  filling,  it  is  only  a 
question  of  time  until  the  condition  of 
the  tree  is  worse  than  formerly.  No  ce- 
ment work  is  a  success  which  does  not  ex- 
clude the  moisture.  The  skilled  tree  sur- 
geon prepares  a  "water  shed"  at  the  edge 
of  the  cavity,  beyond  which  the  moisture 
cannot  penetrate.  To  make  assurance 
doubly  sure  he  applies  to  this  water  shed 
all  around  the  edge  of  the  opening  an 
adhesive  waterproofing  material.  At 
times  it  is  necessary  to  go  farther  than 
this  and  cover  the  entire  opening  with 
a  metallic  shield,  non-corrosive,  which 
is  nailed  very  tight  on  the  top  and  along 
the  sides  especially.  Waterproofing  ma- 
terial is  then  applied  on  the  outside. 

All  of  this  must  be  done  with  the  ulti- 
mate purpose  of  allowing  the  bark  to 
heal  over  the  filling.  Therefore  the  fill- 
ing must  be  under  the  edge  of  the  bark 
at  every  point,  and  the  contour  of  the 
tree  must  be  restored,  so  that  when  the 
bark  does  heal  over  and  seal  the  filling 
permanently,  there  will  be  no  evidence 
of  the  old  yawning  cavity  save  the  un- 
obtrusive scar.  As  surely  as  there  is 
health  and  vigor  In  a  tree  the  bark  will 
begin  to  roll  out  and  over  the  filling. 
Nature  responds  wonderfully  to  proper 
treatment. 

A  tree  is  a  living  creature!  This  is  the 
foundation  fact  of  tree  surgery.  It  min- 
isters to  the  human  family  in  comfort, 
health,  beauty  and  pleasure.  It  is  past 
valuation.  It  makes  possible  the  solemn 
stillness  of  the  forest.  It  holds  in  check 
the  waters  that  go  to  form  the  rivers 


and  insurea  their  continui^.  It  robes 
the  hills  in  green  and  hides  their  gaunt 
and  lifeless  forms.  It  gives  grace  and 
beauty  and  verdant  loveliness  to  the  val- 
leys. It  shades  the  urban  highways  where 
masses  of  mankind  pass  to  and  fro.  It 
shelters  and  makes  beautiful  the  public 
parks,  the  breathing  places  of  the  people. 
Its  contribution  to  the  food  of  man  is 
of  untold  measure. 

A  tree  is  a  fitting  companion  to  man. 
It  is  quite  proper  that  the  highest  develop- 
ment of  the  vegetable  kingdom  should 
contribute  so  largely  to  the  well-being  of 
man.  Man  should  in  turn  give  it  rea- 
sonable care  and  protection  so  that  its 
period  of  ministration  may  be  a  maxi- 
mum. Because  a  tree  is  a  living  organism 
it  is  subject  to  decay  and  premature 
death.  Tree  surgery  is  the  concrete  ex- 
pression of  man's  desire  to  protect  the 
physical  well-being  of  the  trees  and  pre- 
serve them  for  his  own  pleasure  and  pro- 
fit, and  for  that  of  the  generations  to 
come.  Real  tree  surgery  saves  trees.  It 
is  well.  Thus  we  have  another  step  in 
the  advancement  of  man. 

M.  L.  Davey, 
Scientific  American,  March  18,  1911. 

For  Pabticulab  Diseases.  See  under 
the  Various  Fruits. 

DisTBiOTS.  See  Fruits  Recommended  for 
Cultivation,  under  Apple,  iMige  192. 

Drainage 

The  greatest  problem  of  an  arid  country 
is  Irrigation,  and  the  next  greatest  is 
drainage,  because  in  irrigation  there  must 
be  seepage  and  waste  that  will  injure  and 
render  more  or  less  valueless  the  lower 
lands  onto  which  this  seepage  and  waste 
are  drained.  Very  often  it  causes  al- 
kali deposits;  or  it  becomes  boggy  so 
that  few  crops  can  be  grown  upon  it. 

Beasons  for  Dndnage 

First — It  prevents  water  which  falls 
upon  the  ground  from  remaining  at  or 
near  the  surface  and  renders  the  soil  dry 
enough  to  be  worked  or  plowed  very  soon 
after  a  rain,  whereas  if  it  is  not  drained, 
the  farmer  must  wait  for  the  water  to 
seep  away  or  to  evaporate,  and  thereby 
lose  much  valuable  time. 
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Second — It  renders  the  soil  porous  and 
spongy,  which  enables  It  to  take  In  the 
water  easily. 

Third — It  prevents  the  adhesion  or  ce- 
menting of  the  soil,  assists  In  pulver- 
izing It,  and  allows  the  roots  of  trees  or 
vegetables  to  pass  easily  through  It. 

Fourth — It  assists  In  the  mixture  of  the 
chemicals  from  manure  through  the  pul- 
verized portions  of  the  soil,  thus  greatly 
increasing  the  amount  of  plant  food  avail- 
able. 

Fifth — It  allows  water  which  falls  on 
the  surface  to  pass  down  into  the  soil,  car- 
rying with  It  fertilizing  substances. 

Sixth — ^The  temperature  of  the  water 
of  falling  rain  is  generally  much  warmer 
than  the  subsoil  of  the  earth,  as  is  prov- 
en by  the  fact  that  the  water  drained  from 
the  subsoils  is  colder  than  the  falling 
rain.  A  proper  drainage  system,  there- 
fore, will  enable  this  warmer  water  to 
penetrate  the  earth  and  warm  the  roots 
of  vegetables  or  trees,  thus  stimulating 
their  growth. 

Seventh — ^The  increased  porosity  of  the 
soil  renders  It  a  more  perfect  non-con- 
ductor of  heat,  and  therefore  the  roots 
are  kept  warmer  and  the  trees  less  in- 
jured by  freezing  in  winter. 

Eighth— It  assists  in  aerating  the  soil, 
therefore  aiding  in  the  decomposition  of 
any  vegetable  or  organic  matter  in  the 
soil.  t 

Ninth — Farming  operations  may  be  be- 
gun earlier  on  account  of  the  earlier  dry- 
ing of  the  soil  in  the  springtime  and  an 
increase  of  crops  is  almost  sure. 

Tenth — It  economizes  labor  by  allowing 
work  to  go  on  at  almost  any  time  without 
waiting  for  the  ground  to  become  dried 
out  after  a  rain  and  before  plowing  is 
begrun.  I  have  seen  farmers  with  adjoin- 
ing lands,  one  with  his  farm  properly 
drained  and  the  other  not  drained,  and 
have  seen  the  farmer  with  his  land  drain- 
ed, plowing  and  cultivating,  economizing 
the  time  and  labor  of  men  employed  to 
work  on  the  farm,  the  labor  of  teams, 
etc.;  while  the  one  by  his  side,  with  con- 
ditions almost  Identical,  except  that  his 
land  was  not  drained,  with  his  hired  men 
and   teams   lying   idle,   waiting   for   the 


ground  to  dry  so  that  he  could  plow  and 
cultivate. 

Soil  Condltiong  Where  Drainage  Is 
Desirable 

It  is  better  to  drain  where  the  water 
stands  on  the  surface  and  Interferes  with 
the  growing  crops;  where  the  water  ac- 
cumulates beneath  the  surface  and  orig- 
inates springs;  where  there  is  a  sub- 
stratum of  hardpan  or  hard  soil  that  will 
not  allow  the  water  to  pass  through,  but 
compels  it  to  seep  along  on  a  hard  sur- 
face called  a  water  line;  where  they  are 
basins  or  ponds  that  hold  the  water.  Gen- 
erally these  basins  are  very  rich  in  humus 
and  under  proper  conditions  would  pro- 
duce abundant  crops.  It  is  better  to 
drain  where  the  water  flows  from  high 
lands  that  are  being  irrigated  and  where 
waters  seep  from  higher  lands.  No  mat- 
ter whether  these  higher  lands  are  irrigat- 
ed or  unlrrigated.  If  there  is  seepage 
above,  they  should  be  drained.  Drains  are 
made  of  tile  or  burned  clay,  of  concrete, 
or  stone,  or  of  boards,  depending  on  the 
character  of  the  soil  and  the  choice  of 
the  one  who  does  the  draining.  They 
are  generally  placed  at  such  a  distance 
apart  as  to  carry  off  the  waste  and  seep- 
age water,  and  if  the  object  is  to  open 
up  and  make  porous  a  compact  soil,  they 
are  generally  placed  about  2%  to  3  feet 
deep  and  25  to  30  feet  apart. 

The  problems  of  drainage  in  the  vol- 
canic ash  soils  of  the  Northwest  are  vast- 
ly different  from  those  in  the  open,  por- 
ous and  sandy  soils  of  some  other  sec- 
tions of  the  country.  This  grows  out  of 
the  fact  that  the  volcanic  ash  soils  Incline 
to  pack  and  puddle  when  the  water  is 
placed  upon  them  and  are  not  so  suscept- 
ible to  the  influence  of  drainage  systems, 
as  are  most  other  soils. 

Granville  Lowtheb 

History  and  Principles 

The  primary  object  of  drainage  is  to 
decrease  the  excessive  supply  of  soil 
water,  while  in  irrigation  the  chief  ob- 
ject is  to  increase  the  amount  of  soil 
moisture.  In  either  case  we  are  dealing 
with  moisture,  and  a  knowledge  of  its 
forms,  movements  and  control  is  of  great 
importance  at  the  beginning. 
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Importance  of  Soil  Moisture 

Of  all  the  factors  which  influence 
growth,  moisture  is  without  doubt  the 
most  important.  Plants  suffer  more  fre- 
quently for  want  of  proper  moisture 
conditions  than  they  do  for  want  of 
chemical  elements  of  plant  food.  Moisture 
is  a  carrier  of  plant  food  on  the  soil  and 
in  the  plant.  There  is  a  wide  range  in 
which  the  moisture  content  will  be  fav- 
orable to  growth,  but  for  each  soil  there 
is  a  low  limit  at  which  plants  wilt  for 
want  of  moisture,  and  there  is  also  a 
line  of  excessive  wetness  above  which 
nothing  but  water  plants  will  thrive. 
Moisture  is  necessary  to  bacteria  of  the 
soil.  It  gives  turgldity  to  the  plant  cells 
and  makes  plant  food  available. 

Supply 

The  amount  of  water  in  the  soil  is  not 
always  greater  in  the  region  of  greater 
rainfall.  Soil  of  a  wet  climate  may  dry 
and  bake  quickly  after  rains.  The  ini- 
tial amount  of  water  will  depend  on  the 
rainfall,  and  stored  supply  as  for  irriga- 
tion. A  thing  that  is  more  important  is 
the  supply  during  the  growing  season,  so 
the  amount  of  rainfall  is  not  so  vital  as 
the  time  of  occurrence.  The  rate  of  loss 
and  the  retentive  capacity  of  the  soil  will 
modify  the  amount  available  during  the 
growing  season. 

Forms 

1.  Hydrostatic  water.  This  can  be 
seen  and  is  free  to  move  by  gravity.  It 
is  removed  in  drains.  2.  Capillary  moist- 
ure. This  is  held  against  the  force  of  grav- 
ity by  surface  tension.  It  is  the  form 
used  by  plants.  There  is  no  distinct  line 
between  this  and  free  water.  3.  Hydro- 
scopic moisture.  This  is  absorbed  by  dry 
soil  from  the  air. 

Limitations 

The  maximum  amount  of  the  different 
kinds  of  soil  moisture  depends  on  texture, 
structure  and  content  of  organic  matter. 

Movements 

Percolation.  This  is  more  rapid  in  tile 
after  small  streamlets  have  formed  in  the 
soil  about  the  tile,  and  in  coarse  grain 
soils.  Run-off  may  remove  a  large  per- 
centage of  the  rain.    Evaporation.    Most 


of  the  rain  not  lost  by  percolation  is 
lost  by  evaporation.  Capillarity.  Relieves 
congested  condition  at  the  surface  when 
water  first  comes  to  the  soil.  Capillarity 
depends  on  gravity,  surface  tension  and 
pressures. 

Control  of  Capillarity — ^Increase  by 

Irrigation — ^Decrease  by 

Drainage 

We  will  for  the  present  omit  the  meth- 
ods for  increasing  the  moisture  content 
of  the  soil,  and  take  up  the  methods  of 
decreasing  the  water  content.  The  three 
ways  of  doing  this  are: 

1.  Cultivation.  We  can  hasten  evapora- 
tion by  early  spring  cultivation  of  the 
soil.  By  increasing  the  air  circulation  and 
leaving  the  soil  with  an  uneven,  rigid  sur- 
face which  exposes  a  greater  surface  for 
evaporation.  Rolling  a  light  sandy  soil 
causes  upward  capillarity  and  increases 
evaporation  at  the  surface.  When  rain 
falls  on  the  soil  it  can  be  lost  by  run-off. 
Cultivation  will  check  excessive  run-off. 
It  will  also  increase  the  water  capacity 
and  there  will  be  less  percolation. 

2.  Oroicth  of  Plants.  Crops  of  any 
sort,  weeds  and  cover  crops  will  dry  the 
soil  by  transpiration  of  the  water  through 
the  leaves.  This  may  be  taken  advantage 
of  in  taking  out  the  excess  water  In  the 
early  spring.  We  can  take  advantage  of 
this  in  the  fall,  when  the  cover  crop  is 
planted  in  the  orchard  t6  take  up  the 
moisture  and  check  the  growth,  so  the 
buds  will  prepare  for  winter. 

3.  Drainage.  Drainage  consists  es- 
sentially in  the  direct  removal  of  gravi- 
tational water  from  the  root  zone  of  the 
soil  by  affording  free  passages  for  its 
percolation  and  flow.  This  is  the  chief 
means  of  decreasing  the  supply. 

History  of  Drainage 

The  subject  of  drainage  is  attracting 
more  widespread  attention  throughout  the 
country  at  the  present  time  than  ever 
before.  It  becomes  more  important  as 
the  agricultural  resources  of  a  country 
are  developed.  There  are  over  1.000,000 
square  miles  in  the  United  States  that 
must  be  drained  before  they  can  be  util- 
ized.   Thirteen  per  cent  of  the  irrigated 
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lands  of  the  West  are  already  injured  by 
alkali  and  are  in  need  of  drainage. 

The  history  of  drainage  shows  that  yarl- 
ous  methods  and  materials  have  been  used 
in  the  past,  but  we  have  now  settled 
on  one  universal  method.  The  first  rec- 
ord of  tile  drainage  is  found  in  the  gar- 
den of  a  monastery  in  France  about  1620, 
where  it  was  noticed  that  it  was  very  fer- 
tile in  times  of  drought,  and  that  the 
quality  and  earliness  of  the  fruit  were 
very  marked.  Investigation  revealed  that 
tile  10  inches  long  and  4  inches  in  diam- 
eter were  in  the  soil  in  such  a  manner  as 
to  form  a  drain  at  a  depth  of  4  feet. 
Each  pipe  was  funnel  shaped  and  made  to 
fit  into  the  next  one.  How  earl;  they  were 
placed  there  was  not  known. 

In  1650  Captain  Walter  Raleigh  pub- 
lished a  book  on  drainage  called  "The 
English  Improved  Agriculture/'  in  which 
he  proposed  a  plan  of  boring  down  into 
the  hard  sub-strata  and  letting  the  water 
down  into  the  gravelly  zone  underneath. 
In  1832  the  Denston  system  was  intro- 
duced by  Mr.  Smith  of  Denston,  Scot- 
land. This  was  a  system  of  clay  pipes. 
In  1833  Smith  published  a  pamphlet  en- 
titled "Smith's  Remarks  on  Thorough 
Drainage."  His  plan  was  as  follows:  1. 
Frequent  drains.  2.  Shallow  depth,  some 
30  inches.  3.  Parallel  drains  at  equal 
distances  apart  throughout  the  field.  4. 
Minor  drains  should  run  down  the  steep- 
er places  and  the  main  drains  run  along 
the  chief  hollow,  tributary  drains  being 
provided  for  lesser  hollows. 

In  1837  Mr.  Johnson,  of  Geneva,  N.  Y. 
introduced  tile  drainage  on  his  farm. 
This  was  the  first  drainage  system  in 
America  and  is  in  still  successful  opera- 
tion. Drainage  has  been  rapidly  develop- 
ed in  the  Middle  West  during  the  last 
20  years.  Drainage  laws  and  drainage 
machinery  have  helped  to  reclaim  swampy 
areas  in  the  Central  states. 

Box,  stone  and  brush  drains  have  given 
place  to  tile  drains,  which  are  now  in 
general  use.  There  are  over  5,000  tile 
factories  in  the  United  States;  some  are 
very  large.  To  make  tile  requires  expen- 
sive machinery. 


Soils  That  Need  Drainage 

Soil  texture  and  structure.  These  of- 
ten determine  the  need  of  drainage.  Clay 
offers  great  friction  to  the  movement  of 
water.  It  has  a  greater  water  capacity 
and  is  apt  to  have  a  compact  puddled 
structure.  In  retentive  soils  the  first  step 
in  improvement  is  drainage.  Getting  out 
the  excess  of  moisture  assists  in  granula- 
tion. The  addition  of  fertilizer  will  only 
be  effective  after  good  drainage.  The  or- 
der of  improvement  should  be:  1.  Drain- 
age.    2.  Tillage.      3.  Manure.    4.  Lime. 

Soil  and  Subsoil 

Soil  is  the  surface  strata  where  the 
bulk  of  plant  foods  are  found,  while  sub- 
soil is  the  strata  on  which  the  soil  rests. 
It  is  lighter  in  color,  finer  in  texture  and 
contains  less  organic  matter.  Certain  pro- 
portions of  gravel  and  clay  form  hardpan. 
Iron  or  lime  may  cement  and  clay  and 
give  the  condition  known  as  hardpan. 

Water  Zones 

There  are  three  zones  of  flow  of  water 
through  the  soil:  1.  The  saturated  zone 
or  the  strata  through  the  water  moves 
vertically  to  the  water  table.  It  may  move 
by  capillarity  or  by  percolation  or  both. 
2.  Surface  zone.  This  is  the  water  table. 
In  winter  the  water  table  is  very  near  the 
surface,  and  in  the  summer  the  water 
table  goes  down  to  various  depths,  some- 
times quite  deep.  3.  Deeper  zone.  Veins 
of  water. 

All  soils  must  be  drained,  but  fortun- 
ately most  soils  are  more  or  less  drained 
naturally.  Natural  drainage  is  much 
cheaper.  The  following  are  the  conditions 
which  require  drainage: 

1.  Nearly  fiat  lands  upon  which  the 
water  from  the  surrounding  higher  lands 
collects. 

2.  Areas  adjacent  to  higher  lands 
where  the  soil  is  of  such  a  nature  that 
water  which  falls  on  the  upland  will  seep 
under  and  out  through  the  low  land,  mak- 
ing it  wet. 

3.  Lands  Inundated  regularly  by  the 
rise  of  tides  or  frequently  by  the  overflow 
of  rivers. 

4.  Extremely  flat  lands  in  wide  areas 
which  are  underlaid  near  the  surface  by 
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a  thick,  close,  nearly  impervious  clay 
subsoil. 

5.  Lands  like  rice  lands,  water  mead- 
ows and  cranberry  marshes,  where  water 
is  applied  excessively  and  must  be  remov- 
ed again. 

In  general,  all  low-lying  fine-grained 
soils  with  fine,  heavy  subsoil  will  need 
drainage. 

Benefits  of  Drainage 

1.  Removes  excessive  water.  2.  In- 
creases the  capillary  supply  of  moisture. 
3.  Improves  the  texture.  4.  Increases 
the  root  pasturage.  5.  Affords  better  air 
circulation.  6.  Makes  the  soil  warmer. 
7.  Lengthens  the  growing  season;  firms 
the  soil.  8.  Assists  decay  and  nitrifica- 
tion. 9.  Prevents  erosion.  10.  Dimin- 
ishes the  effect  of  drought.  11.  Prevents 
heaving.  12.  Prevents  the  rise  of  alkali. 
Drainage  does  this  and  more.  It  pays  in 
increased  yields  and  land  values.  Road 
drainage  aids  in  transportation.  Sani- 
tary drainage  improves  healthfulness.  To 
what  extent  drainage  is  warranted  de- 
pends on  the  crops  to  be  grown. 

Kinds  of  Drainage 

1.  Natural  drainage,  (a)  Through  gravel 
subsoil,     (b)  Through  surface  run-off. 

2.  Artificial,  (a)  Open  drains.  (b) 
Underdrains  (brush,  stone,  box  for  alkali 
and  tile). 

The  object  of  underdrains  is  to  assist 
the  action  of  gravity.  Both  surface  and 
underdrains  have  their  field  for  useful- 
ness. 

A.  Open  drains  or  surface  drains  are 
essential  auxiliaries  to  tile  for  drainage 
of  large  areas.  They  remove  water  from 
the  surface  and  also  from  the  subsoil. 
The  amount  removed  from  the  subsoil 
depends  upon  their  depth  and  fall  and  the 
amount  of  water  in  the  channel.  Surface 
they  are  adapted  to:  1.  Where  the  volume 
to  be  removed  is  large.  2.  Where  the  water 
table  is  near  the  surface.  3.  Where  the 
drainage  is  designed  to  be  only  for  a 
short  time.  4.  As  a  supplement  to  tile 
drainage  for  large  areas  of  flat  land. 

The  efficiency  of  open  drains  depends 
on  the  surface  flow  of  water  into  the 
channel.  A  double  plow  should  be  used 
to  make  dead  furrows  that  will  serve  as 


surface  drains  and  as  temporary  stor- 
age for  excessive  water.  In  order  to 
drain  the  subsoil  the  ditch  must  be  deep 
enough  to  permit  percolation  from  the 
adjacent  subsoil  and  the  efficiency  will 
depend  on  the  texture  and  structure  of 
the  subsoil. 

To  be  effective,  an  open  drain  must  be 
evenly  graded  and  have  a  smooth  bottom 
and  sides,  and  these  side  walls  must  be 
staple.  A  semi-circular  form  will  give 
the  greatest  carrying  capacity  per  cross- 
sectional  area,  and  will  have  the  least 
surface  friction.  Usually  the  bottom  will 
be  made  fiat,  however,  and  will  be  about 
one-half  the  width  of  the  top.  The  slope 
of  the  wall  will  vary  with  the  soil.  One 
to  one  slope  is  commonly  used  with  clay, 
and  one  and  a  half  to  one  for  loam  soils. 
Lighter  soils  will  stand  a  deeper  grade. 
The  fall  should  be  uniform  and  just  suf- 
ficient to  afford  scouring  without  erosion 
or  silting.  Silt  or  sand  is  more  sus- 
ceptible to  erosion  than  clay.  Sedimenta- 
tion will  be  less  where  growth  of  vegeta- 
tion in  the  bottom  is  prevented. 

When  it  is  desired  to  reclaim  and  im- 
prove large  areas  of  level  land  such 
tracts  must  be  cut  up  into  sections  or 
districts  by  large  open  ditches,  in  order 
that  tile  drains  may  be  laid  in  every  part 
without  necessitating  the  use  of  mains 
too  large  and  costly  to  be  profitable. 
While  these  open  ditches  are  not  desir- 
able in  themselves,  since  they  occupy  the 
land  and  divide  the  field  into  irregular 
shapes,  yet  they  are  necessary  to  every 
large  system  of  drainage.  They  should 
be  located  with  care,  following  the  course 
of  natural  drainage  as  far  as  possible, 
with  due  regard  to  straight  courses. 

Constmctlon  of  Ditches 

A  common  method  of  making  small 
open  ditches  is  to  use  a  team  and  scrap- 
er. This  is  a  good  method  to  use  where 
the  earth  is  dry  enough  to  afford  a  foot- 
ing. Contractors  have  done  such  work 
for  as  low  as  ten  cents  per  cubic  yard, 
where  conditions  were  favorable.  A 
large  part  of  the  open  ditch  work  must 
be  done  in  swamps,  and  where  it  is  too 
wet  to  use  a  team  and  scraper. 

For  the  construction  of  small  and  shal- 
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low  ditches,  what  is  known  as  the  cap- 
stan ditch  plow  is  used  in  some  locali- 
ties. This  is  an  immense  plow  which 
makes  a  ditch  hy  cutting  and  throwing 
the  earth  from  the  center  each  way,  its 
action  being  similar  to  a  common  sod 
plow.  There  are  wings  which  push  the 
loose  earth  three  feet  away  from  the 
edge  of  the  ditch,  leaving  it  in  a  large 
continuous  ridge  on  each  side.  The  plow 
is  pulled  by  two  capstans,  each  of  which 
is  turned  by  a  team  of  horses.  The  cap- 
stans are  anchored  ahead,  and  their 
winding  drums  are  attached  to  the  plow 
by  winding  ropes.  This  machine  makes 
a  clean  ditch  8  feet  wide  at  the  top, 
1  foot  wide  at  the  bottom,  and  ordi- 
narily limited  in  depth  to  2^  feet.  Used 
in  Minnesota.  Contract  work  is  taken 
for  about  $1  per  rod  of  completed  ditch. 
The  earth  should  be  wet  for  this  plow 
to  work  easily. 

Steam  dredges  are  used  for  the  recla- 
mation of  large  areas,  and  are  of  three 
difPerent  types.  1.  Floating  dredge;  be- 
gins work  at  the  upper  end  of  the  chan- 
nel and  works  towards  the  outlet.  There 
must  be  sufficient  water  in  the  ditch  to 
float  the  boat  which  carries  the  engine 
and  excavating  machinery. 

The  excavated  earth  is  deposited  on 
each  side  of  the  ditch  about  9  feet 
from  the  edge  of  the  channel.  This 
style  of  dredge  is  adapted  to  the  excava- 
tion of  large  channels,  varying  from  12 
to  40  feet  wide,  and  as  deep  as  required. 
It  has  been  used  extensively  in  the  Mid- 
dle West  The  ditch  has  a  shape  similar 
to  the  letter  U. 

A  second  type  of  steam  dredge  will 
make  ditches  4  feet  at  the  bottom,  12 
to  15  feet  at  the  top,  with  a  depth  of 
from  4  to  9  feet  and  a  slope  of  46  de- 
grees. This  machine  is  placed  at  the 
outlet  and  pulled  up  grade  by  means  of 
a  drum  and  cable.  No  water  is  required 
in  the  ditch  in  order  to  operate  it.  It  is 
limited  in  its  field  and  not  much  in  favor 
with  contractors. 

The  third  type  of  steam  machine  has 
similar  limitations.  It  is  constructed  to 
move  up  grade  on  the  surface  of  the 
ground    in    advance    of    the    excavation. 


The  plant  carrying  the  machinery  rests 
upon  long  runners  which  rest  upon  mov- 
able rollers.  The  plant  is  moved  by  a 
cable,  one  end  of  which  is  attached  to  a 
winding  drum  at  the  engine,  and  the 
other  to  a  log  anchored  some  distance 
ahead  of  the  machine,  technically  called 
a  "dead  man."  The  excavating  machin- 
ery consists  of  two  dippers  which  are 
filled  by  being  pulled  toward  the  machine 
and  then  dumped  alternately. 

The  machines  described  have  been 
used  for  15  to  20  years.  The  boats  are 
built  and  the  machinery  mounted  where 
the  work  is  to  be  done.  The  machines 
cost  not  less  than  |5,000  each.  They  are 
operated  by  contractors,  who  provide 
themselves  with  full  equipment  to  do  the 
work  by  the  cubic  yard,  under  direction 
of  an  engineer.  Contracts  have  been 
taken  at  6  to  15  cents  per  cubic  yard. 
The  larger  contracts  approach  the  lower 
figure.  Large  areas  are  drained  co-opera- 
tively, each  farmer  benefited  paying  a 
share.  In  most  states  the  main  canal 
is  subject  to  the  drainage  law. 

The  course  of  ditches  and  streams  is 
crooked  in  flat  land,  but  artiflcial  drain- 
age channels  may  improve  and  straight- 
en them.  Ditches  on  rolling  land  may 
differ  from  those  on  flat  lands  by  having 
narrow  bottoms,  since  the  velocity  of 
flow  is  sufficient  to  scour  and  deepen 
them.  The  outlets  of  tile  in  rolling  land 
may  be  shallower  where  there  is  a  mark- 
ed rise  in  the  ground  surface  above  the 
outlet. 

Cross-Section  and  Behavior  of  Dftehes 

It  has  been  found  by  experience  that 
ditches  may  be  constructed  with  sides 
more  nearly  vertical  than  was  formerly 
thought  practicable.  In  stiff  loams  and 
clays  it  is  not  desirable  to  cut  sides 
with  slopes  greater  than  1-1.  Loams, 
1^-1.  Ditches  made  with  a  floating 
dredge  have  a  slope  of  about  1^-1. 
Weathering  and  erosion  will  in  any  case 
change  the  slope,  so  it  is  of  greater  im- 
portance to  secure  ample  bottom  width 
in  order  to  allow  this  change  than  to 
attempt  to  make  the  exact  slope  desired 
and  to  expect  it  to  remain. 

The  excavated  earth,  or  waste  bank. 
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which  lies  In  unsightly  masses  along  the 
edge  of  the  ditch  will,  in  a  year  or  so, 
assume  a  more  workable  shape  and  can 
be  leveled  down  with  the  plow  and 
scraper,  until  the  land  can  be  cultivated 
nearly  to  the  edge  of  the  ditch.  It  is 
always  well,  however,  to  keep  a  strip 
on  each  side  bordering  the  ditch  in  grass, 
to  prevent  crumbling  of  the  banks  and 
loss  of  soil  from  the  adjoining  field.  The 
space  between  the  waste  bank  and  the 
ditch  is  called  the  borm,  and  should  equal 
the  depth  of  the  ditch.  Water  will  flow 
with  a  fall  of  six  inches  to  the  mile, 
but  to  be  effective  the  fall  of  a  ditch 
should  be  from  4  to  6  feet.  Large  and 
deep  ditches  made  straight  and  so  con- 
structed that  they  will  not  receive  silt 
or  debris  in  large  quantities  will  prob- 
ably be  self-cleaning,  are  necessary  for 
large  areas,  and  should  be  from  6  to  10 
feet  deep. 

In  many  cases  the  entire  grade  for 
lateral  drainage  must  be  made  by  addi- 
tional depth  of  the  outlet.  The  velocity 
and  carrying  capacity  of  the  ditch  in- 
creases with  the  depth.  Water  eight  feet 
deep  will  have  twice  the  velocity  of  that 
one  foot  deep  for  the  same  width  of  ditch. 
This  partly  explains  why  shallow  ditches 
make  poor  drainage  outlets. 

Capacity 

The  capacity  depends  on  the  area  to 
be  drained,  the  slope  of  land  and  the  fall 
obtainable.    See  text  for  tables. 

Telocity  of  Discharge 

This  is  modified  by  the  fall  and  a  num- 
ber of  other  factors.  A  poor  ditch  with 
a  rough  bottom  and  irregular  sides  will 
carry  only  about  half  as  much  as  a 
smooth,  cement-lined  canal.  Grass  and 
weeds  will  decrease  the  capacity  to  about 
one-fourth.  The  form  of  ditch  is  very 
important. 

Wetted  Perimeter 

The  sides  and  bottoms  of  the  ditch 
touched  by  the  water  are  known  as  the 
wetted  perimeter.  Friction  varies  direct- 
ly with  this  factor.  The  wetted  peri- 
meter should  be  as  small  as  possible  in 
comparison  with  the  cross  section. 


Disadvantages 

Open  surface  drains  have  several  dis- 
advantages as  deep  soil  drains. 

1.  They  are  seldom  of  sufficient  depth. 

2.  They  are  apt  to  have  a  small  carry- 
ing capacity,  due  to  their  uneven  grade 
and  rough  bottom  and  sides. 

3.  They  are  expensive  to  maintain. 

4.  They  waste  much  land. 

6.  They  greatly  interfere  with  cultural 
operations. 

6.  They  may  be  subject  to  serious 
erosion. 

Covered  or  Underdralnage 

This  is  the  only  complete  form  of  drain- 
age. Underdrains  or  any  underground 
channels  are  constructed  for  the  removal 
of  water.  Many  kinds  of  materials  have 
been  used  for  this  purpose,  but  in  recent 
years  they  have  been  almost  entirely  sup- 
planted by  tile.  Brush,  stones,  boards 
and  bricks  were  formerly  used.  Under- 
dralnage will  improve  the  soil  wherever 
there  is  not  complete  natural  drainage. 

Tile 

Tile  is  best  for  underdralnage  because 
it  is  the  cheapest,  the  most  durable,  the 
easiest  to  lay,  and  finally  because  it  will 
drain  the  soil  most  quickly.  Box  drains 
will  last  from  ten  to  twelve  years.  In 
draining  the  land  with  red  tile  use  well 
burnt  cylindrical  tile.  These  tiles,  one  to 
two  feet  long,  are  laid  through  the  soil  in 
one  continuous  line  with  such  a  grade 
that  all  water  which  finds  its  way  into 
them  will  be  carried  by  gravity  to  the 
lower  end  of  the  line,  thus  carrying  the 
surplus  away.  The  water  enters  the 
openings  at  the  ends,  or  joints  as  they 
are  called.  The  ends  of  the  tile  are 
placed  close  together  in  order  to  prevent 
the  soil  from  entering,  yet  none  too  close 
to  prevent  the  water  from  entering. 
The  action  of  the  tile  drain  in  removing 
the  surplus  water  from  the  sol]  is  as 
follows: 

The  drain  being  surrounded  with  soil, 
the  spaces  of  which  are  filled  with  water, 
the  water  in  the  soil  flows  by  gravity 
through  the  crevices  in  the  ends  of  the 
tile  and  passes  off  more  or  less  rapidly, 
according  to  the  grade  with  which  the 
tile  is    laid.     Other    water    of  the  soil 
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takes  the  place  of  that  removed  by  per- 
colation. Water  moves  downward  and 
laterally  toward  the  drain,  and  the  lateral 
distance  through  which  the  drain  will 
relieve  the  soil  of  water  Is  governed  by 
the  resistance  which  the  soil  particles 
offer  to  the  flow  of  water  among  them. 
This  process  does  not  leave  the  soil  with- 
out moisture,  but  simply  removes  the 
excess  or  free  water  and  makes  more 
room  for  the  storage  of  capillary  or 
usable  water.  It  does  not  remove  the 
free  water  from  points  below  the  level  of 
the  drain.  The  free  water  removed  by 
tile  drains  may  come  from  rain,  or  It  may 
come  from  seepage. 

Kinds  of  Tile 

1.  Red  tile. 

2.  Vitrified. 

3.  Cement — except  the  very  large 
ones — is  more  expensive  than  the  red  clay 
tile.  It  becomes  harder  as  It  ages,  and 
Is  more  durable. 

The  tile  should  be  round  In  form, 
straight,  and  every  particle  of  clay  used 
In  making  them  should  be  completely 
burned.  Such  a  tile  will  last  Indefinitely 
In  earth  and  water.  Where  exposed  to 
long-continued  freezing  and  thawing,  as 
at  the  outlet,  the  best  vitrified  tile  should 
be  used.  After  one  has  become  familiar 
with  the  product  of  a  given  factory,  pro- 
perly burned  tiles  may  be  readily  dis- 
tinguished by  their  color  and  by  their 
ring  when  struck  with  a  piece  of  steel. 
Good  clay  may  be  semi-vitrified  by  skil- 
ful burning.  Porosity  of  the  finished 
tile  is  not  important,  since  the  per  cent 
of  water  that  passes  through  the  walls 
of  the  tile  Is  very  small.  Vitrification  is 
desirable. 

Systems  of  Drainage 

Mains,  sub-mains,  laterals. 

Single,  double,  natural,  grouping,  grid- 
iron, parallel. 

The  natural  and  grouping  systems  are 
used  where  the  aim  is  not  to  secure  per- 
fect drainage,  but  rather  so  nearly  sufli- 
clent  for  ordinary  crops  as  to  make  the 
Increase  in  yield  pay  a  fair  return  for 
the  money  invested.  They  can  be  used 
to  remove  water  that  has  collected  in 
low  places. 


Compare  the  amount  of  double  drain- 
ing with  the  gridiron  system  and  parallel 
system.  The  latter  has  the  advantage 
here,  but  long  parallel  lines  will  require 
large  tile,  or  else  many  Junctions.  The 
parallel  system  Is  generally  the  best. 

Depthy  Frequency  and  Siie  of  Tile 

Principles  of  Drainage — In  general 
we  should  drain  the  land  where  the  water 
collects. 

1.  Lay  the  mains  in  the  line  of  natu- 
ral drainage,  except  where  a  "cut-off" 
will  be  in  line  of  economy. 
.  2.  Lay  the  laterals  in  the  line  of 
greatest  slope,  otherwise  the  water  may 
ooze  out  of  the  tile  In  the  upper  part  of 
its  course. 

3.  Use  long  parallel  laterals  In  place 
of  short  ones  where  possible. 

4.  Make  the  lines  straight  and  with 
easy  curves — easy  to  lay. 

6.  Bring  all  the  land  needing  drainage 
under  the  infiuence  of  the  drains. 

6.    Use  the  level  wherever  in  doubt 

In  addition  to  this,  keep  the  water 
spread  out.    Small  tile  are  cheaper. 

Depth,  Frequency  and  Size  of  Tile — 
These  three  factors  are  closely  related 
and  constitute  the  most  important  part 
of  drainage.  These  factors  will  depend 
on — 

1.  The  character  of  the  soil  and  sub- 
soil. 

2.  The  amount  and  distribution  of 
rainfall. 

3.  The  topography  of  the  surface. 

4.  The  crop  to  be  grown. 

5.  Prevalence   of  underground   water. 

6.  Level  of  the  ground  water. 

The  system  should  always  be  arranged 
with  reference  to  these  conditions. 

Depth 

The  depth  must  be  such  that  water  can 
get  to  the  tile  before  it  shall  have  caused 
serious  Injury  to  the  crop.  The  drain 
should  be  near  the  water  to  be  removed, 
and  below  the  bulk  of  the  roots.  This 
necessitates  that  it  be  shallower  in 
clay  to  work  properly.  In  coarse  texture 
soils  the  drains  attain  their  full  efficiency 
almost  at  once,  but  in  dense  clay  there  is 
an  increasing  efficiency  as  the  soil  be- 
comes granulated  and  the  system  is  estab- 
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lished.  Some  silt  Is  washed  out  through 
the  tile,  and  tiny  streamlets  are  formed 
leading  to  the  Joints  of  the  tile.  A  dense 
clay  holds  its  pores  almost  full  of  capil- 
lary water,  which  is  not  subject  to  perco- 
lation. With  this  condition  the  drain 
must  be  near  the  surface  and  function 
chiefly  as  a  surface  drain.  Deeper  drains 
are  necessary  in  orchards,  irrigated  fields 
and  all  deep  rooting  crops.  In  general  it 
is  not  desirable  to  lower  the  water  table 
as  far  in  sand  as  in  clay,  because  there 
is  less  capillary  action  in  the  former. 
Place  tile  on  the  boundary  of  sand  and 
clay  if  this  is  from  two  to  four  feet  be- 
low the  surface.  This  allows  the  water 
to  move  to  the  tile  through  the  sand. 
Generally  three  to  five  feet  will  be  suffi- 
cient depth,  and  three  and  one-half  is  the 
common  depth.  The  rule  in  the  reclama- 
tion service  in  draining  alkali  land  is 
to  never  place  the  tile  more  than  four 
feet  below  the  surface. 

Frequency  or  Distance  Apart 

The  distance  apart  is  closely  related  to 
the  depth.  It  also  depends  on  the  tex- 
ture of  the  soil  and  the  amount  and  rate 
of  the  removal  of  rains. 

1.  Relation  of  Depth  and  Distance 
Apart — If  tile  placed  three  feet  deep  and 
100  feet  apart  lowers  the  water  table  one 
foot  from  the  surface  at  the  highest 
point,  then  placing  tile  four  feet  deep 
will  lower  the  water  half-way  between 
them,  two  feet  below  the  surface.  We 
could  accomplish  the  same  thing  by  plac- 
ing the  tile  60  feet  apart  and  three  feet 
deep.  If  we  put  the  tile  deeper  it  will 
draw  the  water  further  each  way,  and  the 
tile  can  be  laid  less  frequently. 

2.  The  Amount  of  Rain  and  the  Time 
Allowed  for  Removing  It, — ^Water  moves 
through  clay  very  slowly,  and  if  a  large 
amount  is  to  be  removed  in  a  short  time 
the  drains  will  necessarily  be  placed  close 
to  the  surface,  and  at  frequent  intervals 
their  function  will  be  primarily  as  sur- 
face drains. 

3.  Influence  of  Soil  Texture. — In  clay 
the  interval  must  be  much  less  than  in 
sand.  King  found  that  48  hours  after 
a  heavy  rain  the  water  table  was  one  foot 
higher  in  clay  soils  at  a  distance  of  27 


feet  from  the  drain.  In  sand  the  grade 
was  one  foot  in  175  feet  Then  to  remove 
the  water  table  to  within  one  foot  of  the 
drains  in  clay,  the  tile  lines  would  be 
placed  every  54  feet,  while  in  sand  the 
distance  would  be  350  feet.  This  is 
probably  the  extreme,  and  the  tile  would 
need  to  be  larger  with  this  greater  dis- 
tance. Impermeable  soil  will  require  fre- 
quent parallel  drains  where  level.  Use 
the  regular,  thorough  system  of  drains 
where  level,  uniform  soil  is  to  be 
drained.  The  aim  should  be  to  reduce 
the  water  table  a  definite  distance  in  a 
reasonable  time  after  rains,  and  the 
drains  must  be  sufficiently  frequent  to  ac- 
complish this. 

The  natural  system  removes  water 
where  it  has  accumulated  in  low  places. 
Large  areas  are  drained  by  single  lines 
of  tile.  The  tile  follows  the  natural 
water  course,  or  is  placed  so  as  to  Inter- 
cept the  seepage.  This  will  do  where  the 
aim  is  to  secure  only  fairly  perfect  drain- 
age, 80  nearly  sufTicient  for  ordinary 
crops  that  the  increased  returns  will  pay 
a  fair  return  for  the  outlay. 

Where  in  doubt,  one  could  adopt  the 
minimum  interval  and  place  the  first  line 
of  tile  at  two  or  three  times  this  interval. 
If  necessary,  other  lines  could  be  placed 
between  these  at  a  later  date. 

Experience   with    different   soil   condi- 
tions has  given  us  a  fairly  definite  dis- 
tance for  placing  tile  in  given  soils: 
100  feet  to  90  feet  apart  for  sandy  soils. 

60  feet  to  75  feet  apart  for  loam  soils. 

50  feet  to  60  feet  apart  for  sandy  loam. 

40  feet  to  50  feet  apart  for  loam. 

35  feet  to  40  feet  apart  for  heavy  loam. 

30  feet  to  40  feet  apart  for  heavy  clay. 

30  feet  apart  for  soils  high  in  iron  and 
clay. 
Size — The  size  of  the  tile  depends  on: 

1.  The  amount  of  rain. 

2.  The  rate  of  removal. 

3.  The  amount  of  surface  run-off. 

4.  The  grade. 

5.  The   soil. 

6.  The  area  drained. 

There  are  times  when  the  crop  has 
taken  the  moisture  out  of  the  ground 
so  that  a  two-inch  rain  will  not  start  the 
tile.    At  other  times  it  may  be  necessary 
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to  remove  a  large  part  of  the  rain  in  48 
hours.  At  times  the  water  cannot  pass 
through  the  soil  fast  enough,  even  though 
the  tiles  are  large  enough  to  carry  it  off, 
so  that  part  will  need  to  be  removed  over 
the  surface. 

The  total  rainfall  in  different  sections 
varies  materially.  Drainage  has  to  deal 
with  extremes  of  rainfall  rather  than  the 
mean.  Laboratory  experiments  are  so 
different  from  field  conditions  that  our 
best  deductions  come  from  the  working 
of  drains  in  land  of  a  known  character. 
Generally,  if  the  main  drains  have  the 
capacity  to  remove  one-half  inch  in  depth 
of  water  from  the  entire  tract  in  24  hours, 
they  afford  what  may  be  regarded  as  good 
farm  drainage.  This  is  the  capacity  of 
many  good  systems  in  alluvial  soils.  In 
places  where  no  advantages  can  be  taken 
of  surface  flow,  mains  may  be  arranged 
to  carry  away  one  inch  of  water  in  24 
hours. 

Where  several  laterals  empty  into  a 
main,  the  latter  must  have  a  capacity 
nearly  equal  to  their  combined  flow;  but 
it  is  not  possible  to  calculate  the  total 
or  relative  sizes  with  the  exactness 
which  is  possible  with  a  pressure  system 
of  pipes.  This  is  due  to  the  effect  of  the 
soil,  which  acts  as  a  sponge,  and  gives  up 
its  water  gradually  and  to  the  eddies 
caused  by  Joints.  The  greater  the  fall  the 
greater  the  capacity. 

The  area  of  a  cross-section  of  a  tile 
increases  in  ratio  of  the  squares  of  the 
diameters.  Thus  2,  3,  4  and  5  feet  tile 
have  cross-sectional  areas  with  a  ratio 
of  4,  9,  16  and  26  square  Inches.  Friction 
and  eddies  are  less  in  large  tile,  so  that 
doubling  the  size  of  tile  makes  the  ca- 
pacity more  than  four  times  as  great. 
LfOnger  length  of  tile  gives  less  capacity, 
due  to  increased  friction.  In  general,  a 
4-inch  tile  will  drain  about  five  acres,  and 
should  not  be  over  600  or  600  feet  long. 
A  6-inch  tile  will  drain  10  acres;  6-inch, 
20  acres;  7-inch,  40  acres;  8-inch,  60  acres. 

Direct  Leveling 

The  first  working  principle  in  drain- 
age is  the  finding  of  the  differences  in 
level  of  two  or  more  points. 

A  level  surface  is  one  that  is  parallel 


to  the  surface  of  standing  water.  A 
water  surface  is  not  level  theoretically, 
due  to  the  curvature  of  the  earth's  sur- 
face. It  is  assumed  to  be  level,  and  per- 
pendicular to  a  vertical  line  or  the  line 
of  gravity.  Thus  a  true  level  line  is  a 
curved  line  whose  points  are  all  equi- 
distance from  the  earth's  center,  and  is 
apparently  level. 

A  point  is  above  or  below  another 
point  according  as  it  is  a  greater  or  less 
distance  from  the  torth's  center.  This 
difference  is  called  "difference  of  level" 
of  two  points.  The  height  of  a  point  is  its 
distance  above  a  given  surface,  measured 
on  a  vertical  line,  and  is  called  its  eleva- 
tion. 

Direct  leveling  depends  on  three  prin- 
ciples: 

1.  That  the  surface  of  a  liquid  in  re- 
pose is  level. 

2.  That  a  vertical  line  is  perpendicular 
to  that  surface. 

3.  A  bubble  of  air  confined  in  a  ves- 
sel otherwise  filled  with  liquid  will  rise 
to  the  highest  point  in  that  liquid. 

In  direct  leveling  two  instruments  are 
necessary.  (1)  The  "Y"  level,  which  is 
an  instrument  that  can  be  adjusted  so 
as  to  mark  out  a  horizontal  place  in  any 
direction  from  a  given  point.  (2)  A 
leveling  rod,  an  instrument  that  can  be 
used  to  measure  vertical  distances.  As 
accessories  to  the  work,  we  need  a  tape 
line,  or  chain,  for  measuring  distances, 
and  a  set  of  eleven  pins  for  marking 
points;  also  some  fiags. 

Definitions 

A  datum  line  is  the  base  line  to  which 
the  elevation  of  every  point  of  a  series 
is  referred. 

Benchmarks  are  permanent  objects 
whose  elevations  are  determined  and  re- 
corded for  future  reference. 

Turning  points  are  points  where  the 
bearing  of  the  line  changes,  and  these 
are  marked  by  placing  a  pin  in  the  hub 
stake  used  at  this  point 

Backsights  are  readings  on  points 
whose  elevations  are  known.  A  backsight 
is  taken  for  the  purpose  of  obtaining  a 
new  height  of  instrument.  Backsights 
are  plus  quantities  and  are  to  be  added. 
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Foresights  are  readings  on  stations 
whose  elevation  is  to  be  found.  Fore- 
sights are  minus  quantities  and  are  to 
be  subtracted  from  the  height  of  the 
sight  line.  This  gives  the  elevation  of 
the  station  road. 

Laying  Out  a  Drainage  System— Records 

The  first  thing  in  laying  out  a  drain- 
age system  is  to  tramp  over  the  land  to 
be  drained  and  find  out  the  lay  of  the 
land  and  then  set  up  some  fiagpoles.  Just 
a  straight  stick  with  a  cloth  on  top  will 
do,  if  you  do  not  have  regular  surveyor's 
poles.  These  are  placed  so  that  the  chain- 
man  can  chain  the  levels. 

A  Preliminary  Survey 

It  may  be  exact  or  it  may  be  taken 
roughly.  It  may  be  necessary  to  make 
a  topographic  map  of  the  whole  area  to 
be  drained.  In  this  sort  of  a  map  put 
in  streams,  etc.  After  this  you  should  de- 
cide on  some  definite  plan.  Decide  on 
some  bench  mark.  Then  go  ahead  and 
take  your  level  notes  from  which  you 
could  figure  your  total  available  fall. 
Should  chain  all  the  lengths  in  order  to 
know  accurately  how  much  tile  you  will 
need.  Then  make  a  statement  and  put 
down  how  many  8-inch,  6-inch,  4-inch  and 
3-inch  and  then  total  up  and  see  how 
much  it  will  cost. 

Contour  Maps,  Relief  Maps 

A  contour  line  is  simply  a  line  connect* 
ing  all  points  of  equal  elevation.  To 
make  a  contour  map  take  the  elevation  of 
every  certain  distance,  say  100  feet  This 
distance  is  regulated  by  the  topography 
of  the  land  to  be  drained.  Sometimes 
make  a  topographical  map  and  then  be- 
low make  a  relief  map.  Every  farm  sub- 
ject to  drainage  or  irrigation  needs  to  be 
provided  with  a  contour  map.  Such  a 
map  will  show  the  proper  location  of 
drains  or  irrigation  ditches. 

Profile  Maps 

These  show  a  cross  section  of  the  strata 
through  which  the  line  of  tile  is  to  pass. 
They  will  show  you  the  depth  to  be  dug 
at  each  station.  In  preparing  profile  maps 
use  a  scale  of  four  feet  to  the  inch  ver- 
tically, and  100  feet  to  the  inch  horizon- 
tally.   The  tile  line  should  be  in  red  ink. 


Permanent  Map 

Plane  table.  The  permanent  map 
should  be  accurate  so  that  in  after-years 
it  would  be  possible  to  go  out  In  the  field 
and  locate  the  drainage  system  or  any 
part  of  it  immediately. 

Details  of  Drainage 

The  bearing  of  the  line  is  the  angle 
which  it  makes  with  the  magnetic 
needle. 

Length  of  Laterals 

This  should  not  exceed  800  or  1,000 
feet  for  3-inch  tile  and  may  be  2,600  feet 
for  6-inch  tile. 

Amount  of  Fall 

Fall  is  the  common  term  for  slope  of 
land  or  for  total  head  when  applied  to 
drains. 

Available  fall  is  the  fall  that  can  be 
given  to  a  drain  in  a  prescribed  distance, 
and  may  be  greater  than  the  fall  of  the 
surface. 

Grade  of  a  drain  is  the  rate  of  fall 
expressed  In  decimals  of  one  foot  per  100 
feet.  A  uniform  grade  is  simplest,  but 
it  is  often  necessary  to  change  the  grade. 
When  this  is  done  it  is  best  to  change 
from  a  less  to  a  greater  grade.  A  change 
from  a  greater  to  a  less  fall  would  check 
the  velocity  and  cause  silting  of  the 
drain.  If  it  is  necessary  to  change  the 
grade,  it  is  a  good  plan  to  use  a  silt 
basin. 

Silt  Basins 

Silt  basins  are  small  cisterns  in  the 
drain  extending  to  the  surface  and  af- 
fording a  means  of  cleaning  out  the  silt 
They  help  to  collect  fiood  water  quickly. 
They  prevent  the  drain  from  being 
clogged  and  becoming  silty.  They  may 
afford  watering  places  for  stock.  In  a 
small  drain  a  large  12-inch  tile  may  be 
used  by  standing  on  end.  Larger  basins 
may  be  used  made  of  brick,  or  boxed  up 
with  wood,  and  should  be  three  feet  in 
diameter,  so  that  a  man  can  enter  and 
clean  out  the  silt. 

Collars 

The  use  of  collars  is  obsolete.  Gravel 
or  straw  may  be  used  in  heavy  soils  where 
convenient,  to  allow  water  to  enter  tile 
more  readily.     The  big  problem  in  clay 
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land  is  to  get  the  water  into  the  tile, 
as  it  does  not  draw  well,  so  some- 
times gravel  is  put  in.  This  will  help 
for  several  years,  but  in  a  volcanic  ash 
soil  or  in  heavy  soils  it  will  become  silty. 

Jnnctioiis 

Laterals  should  enter  the  main  at  an 
angle  of  45  degrees,  and  with  a  slight  fall. 
It  is  then  less  likely  to  clog  up,  and  is  not 
so  likely  to  back  up  and  become  silty. 
Sometimes  the  drop  will  only  be  one- 
tenth  of  a  foot,  sometimes  more. 

Sinks 

They  are  useful  In  ponds  where  there 
is  a  layer  of  hard  clay  underlaid  with 
sand.  They  are  made  by  simply  digging 
a  small  well  (probably  three  feet  in  di- 
ameter and  12  feet  deep)  down  through 
the  clay  to  the  sand  to  let  the  water 
through.  Sometimes  this  is  all  the  drain- 
age that  is  necessary. 

Surface  Tents 

They  may  be  on  the  order  of  silt  basins 
or  catch  basins.  Surface  vents  are  used 
to  catch  surface  water.  Surface  vents  are 
also  used  to  afford  ventilation  in  close 
soils. 

Oatlets 

Outlets  are  very  important.  It  is  neces- 
sary to  have  a  good  outlet.  Where  the 
outlet  is  submerged  and  the  velocity  of 
the  outflow  is  checked,  sediment  is  apt 
to  collect  and  clog  the  drain.  The  water 
should  have  a  free  spillway  at  the  out- 
let. Vitrified  tile,  wood  or  masonry 
should  be  used  at  the  outlet  where  the 
drain  is  exposed  to  frost. 

Obstrnctions 

The  principal  obstructions  to  tile  are: 
1,  Small  animals.  2,  Roots.  3,  Silt. 
The  outlets  should  be  protected  with 
screens  to  keep  out  small  animals.  A  good 
screen  is  made  by  a  ^-inch  iron  rod  set 
one  inch  apart.  The  roots  of  such  trees 
as  willow,  elm,  larch,  tamarack  and  soft 
maple  are  troublesome.  Also  alfalfa  and 
grapevine  roots.  Trees  within  15  or  20 
feet  of  the  drain  should  be  girdled  or  cut 
down.  Silt  will  be  less  troublesome  in 
large  tile.  Small  tile  must  be  laid  true  to 
grade  to  prevent  trouble.  To  locate  ob- 
structions dig  holes  in  several  places  over 


the  tile.  When  below  the  obstruction  we 
find  the  water  will  fall  away  into  the 
tile;  above  the  obstruction  it  will  stand 
in  the  hole. 

Digging,  Laying  to  Grade  and  Covering 
Ditching  Tools— Their  Uses 

Tile  spading  for  removing  the  first 
spading  is  18  inches  long,  concave,  with  a 
square  cutting  end.  It  is  important  that 
the  ditch  be  started  properly,  so  that  the 
sides  are  plumb  and  smooth.  The  begin- 
ner makes  harder  work  and  less  progress 
by  cutting  the  spadeful  too  thick.  Cut 
one  inch  and  dovetail  at  center.  A  three- 
foot  ditch  should  be  started  about  nine 
Inches  wide.  The  common  round-pointed 
shovel  may  be  used  to  remove  crumbs 
from  the  bottom  of  first  spading.  Leave 
crumbs  till  last  in  dry  weather.  The 
second  spading  is  removed  by  use  of  a 
spade  about  16  Inches  or  less  in  length, 
concave  with  rounded  cutting  edge.  The 
second  spading  should  go  to  within  one 
inch  of  the  grade  line.  Crumbers  are 
used  to  remove  crumbs  from  the  last 
spading  and  bring  the  ditch  to  grade. 
They  are  concave,  semi-cylindrical,  with 
rounded  cutting  blade  at  either  end.  The 
handle  may  be  set  at  any  angle.  Can  get 
3-inch  or  6-inch  size.  Man  with  crumber 
should  keep  near  the  one  who  is  laying 
the  tile. 

Tile  Hooks 

Tile  hooks  are  used  for  smaller  sizes 
of  tile,  and  are  a  great  aid  to  rapid  work 
where  the  tiles  are  cylindrical  and  the 
ditch  is  carefully  prepared.  A  good  hook 
should  be  lees  than  a  right  angle,  and 
may  be  made  by  running  a  10-inch  bolt 
through  the  pole  about  two  inches  from 
the  larger  end.  The  pole  should  be  a 
little  larger  than  a  rake  handle,  and  the 
end  may  be  used  to  tap  the  tile  firmly 
into  place. 

Laying  to  Grade 

This  may  be  done  by  use  of  a  line,  by 
use  of  targets,  or  by  use  of  line  and  fre- 
quent cross  lines. 

Dlfflcnltles 

Quicksand — caving  in. 

Laying  Tile 

In  laying  tile  take  advantage  of  imper- 
fections in  tile  and  make  them  fit  the 
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Joints  tightly.    Keep  true  to  grade  and  in 
a  straight  line  or  use  easy  curyes. 

CoTering 

As  soon  as  it  is  inspected,  blind  tile. 
The  ditch  may  be  filled  with  a  plow,  using 
long  double  tree  where  no  crop  is  grow- 
ing. Plow  may  be  used  to  open  ditch 
where  it  will  not  interfere  with  crops  or 
surveyor's  stakes. 

Drainage   of  Farmyards,  Buildings   and 

Bead— Septic    Tank 

Bond  Drainage 

Drainage  is  the  foundation  of  good  road 
construction.  The  surface  must  be 
crowned.  Use  frequent  culverts  and  pas- 
sages to  fields  and  avoid  letting  the  water 
accumulate  so  that  it  has  much  erosive 
power.  Use  "water  breaks"  on  hills  to 
throw  water  to  side  of  road.  Keep  the 
surface  smooth  and  with  a  1  to  20  slope 
to  the  exact  peak  of  the  road,  not  round- 
ed. Side  ditches  should  have  flaring 
sides,  1  to  18  slope  on  side  of  hills.  Pro- 
tect the  side  of  the  ditch  from  erosion 
by  paving  the  bottom  with  stone  or  brick. 

Snb-Drainage 

A  good  road  must  be  thoroughly 
drained,  and  artificial  drainage  should  be 
provided  in  low,  wet  places.  Get  rid  of 
the  water  in  the  foundation  of  the  road 
before  frost.  Three-inch  tile  with  a  fall 
of  3-lOths  of  a  foot  per  100  feet — cross 
drains. 

Barnyards,  Bnlldings,  Etc 

There  should  be  a  ditch  around  the 
farmyard  to  shut  out  any  water  that 
might  run  in  from  the  outside.  Have  the 
feed  floor  slope  gradually  to  a  catch  basin 
and  carry  the  water  below.  Water  from 
caves  should  also  be  collected  and  car- 
ried to  a  catch  basin.  This  basin  should 
be  large  enough  to  check  the  water  and 
allow  the  silt  to  settle.  The  inlet  must 
be  protected  by  wire  grateing.  Drain 
around  all  basements. 

Septic  Tank 

Waste  from  farmhouse  and  from  the 
other  buildings  can  best  be  handled  by 
means  of  a  sanitary  septic  tank.  A 
tank  3x5x6^/^  feet  is  large  enough  for  a 
farm  or  for  10  or  11  persons. 


The  liquid  as  it  passes  out  is  free  from 
disease  germs,  and  it  percolates  away 
from  tile  to  soil. 

In  close  ground  it  may  be  well  to  put 
a  load  of  gravel  along  in  the  trench  be- 
fore laying  the  tile.  The  capacity  re- 
quired per  person  is  about  four  cubic 
feet  The  tank  need  not  be  more  than 
20  feet  from  the  house.  Sewage  contains 
about  two  parts  per  thousand  solids.  One 
of  those  two  parts  is  mineral  matter,  the 
other  organic  matter.  The  mineral  mat- 
ter will  not  dissolve  or  decompose,  and 
so  a  manhole  is  provided  at  the  top  for 
cleaning  out  about  once  a  year.  The 
liquid  leaving  the  tank  should  be  almost 
odorless,  but  in  order  for  this  to  be  so 
there  must  be  no  strong  currents  in  the 
tank.  The  inlet  should  have  but  a  mod- 
erate fall,  one  inch  per  rod.  In  cleaning 
out,  do  not  remove  the  scum,  as  this 
contains  the  ferments,  causing  decom- 
position of  the  sewage. 

Materials  for  the  Septic  Tank 

Gravel,  2%  yards;  sand,  ^  cubic  yard; 
cement,  3^  bbls.;  lumber  for  form;  tile 
at  outlet,  50  feet;  vitrifled  brick,  60; 
sewer  tiles;    labor. 

The  cost  complete  is  |30  to  $35. 

Special  Drainage  Problems 
Mnck  Lands 

These  lands  part  with  their  moisture 
easily  and  may  become  too  dry.  They  set- 
tle when  drained.  Open  ditches  four  feet 
deep  and  200  feet  apart,  or  tile  drains 
150  feet  apart  will  in  general  be  about 
right.  Because  those  soils  part  with  their 
moisture  readily  they  may  be  drained 
very  successfully.  Frequently  cranberry 
marshes  will  not  need  to  be  thoroughly 
drained,  but  drained  part  of  the  year. 

Drains  to  Prevent  Erosion 

This  is  frequently  a  special  problem. 
On  hill  sides  use  open  ditches  of  moder- 
ate fall,  or  underground  tile  lines.  Plow 
the  ground  so  as  to  have  terraces  run- 
ning around  the  mound  and  check  the 
run-off. 

Salt  Marshes 

These  are  problems  that  need  special 
attention.  To  drain  salt  marshes  dyke 
the  tides  out  and  then  collect  the  water 
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in  surface  ditches.  This  will  generally 
require  an  engineer.  Select  land  that  is 
close  to  a  market.  Should  be  governed 
by  the  location  of  the  land,  its  nearness 
to  market,  as  to  whether  it  will  pay  to 
drain.  Locate  the  dykes  so  that  the 
drains  will  discharge  at  low-tide.  These 
dykes  should  be  high,  strong  and  wide, 
and  provided  with  tide  gates.  Then  the 
drainage  area  should  have  main  drain 
and  laterals  leading  to  it.  The  rains  and 
drains  should  remove  the  excessive  salt  in 
a  couple  of  years,  during  which  time  the 
land  may  be  pastured.  Sorghum  or  rye 
may  be  used  for  the  first  crop.  Cost  of 
draining  such  lands  will  be  about  $30  to 
$60. 

River  and  Creek  Bottoms 

Straighten  the  stream,  dyke  the  upper 
part  of  the  flat  lands  necessary,  clear  the 
river  channel  of  brush,  deepen  it  if  neces- 
sary, clear  the  land  of  organic  matter 
where  the  dyke  is  to  be  built.  The  slope 
of  the  side  walls  will  depend  on  the  char- 
acter of  the  soil.  They  ought  to  be  three 
feet  above  the  high-water  mark.  They 
are  ordinarily  six  or  eight  feet  wide  on 
the  top.  Sluice  gates  are  necessary  so 
that  you  can  let  the  water  out  when 
necessary. 

Drainage  of  Irrigated  Lands 

About  13  per  cent  of  all  the  irrigated 
land  in  the  United  States,  or  about  one 
million  acres,  is  in  need  of  drainage.  The 
reason  for  this  is  the  excessive  use  of 
irrigated  water.  The  first  appearance  of 
excessive  water  is  the  appearance  of 
swails  and  swamps,  and  later  on  white 
and  black  alkali,  brought  to  the  surface. 
The  water  table  rises,  and  when  it  reaches 
to  within  several  feet  of  the  surface  the 
alkali  or  soluble  salts  rise  to  the  surface, 
the  water  evaporates  and  leaves  this  de- 
posit of  salt     (See  next  article.) 

Remedy 

The  best  remedy  is  to  drain  the  land. 
Lower  the  water  table  to  about  four  or 
five  feet  below  the  surface.  The  seep- 
age from  above  should  be  intercepted  and 
removed  by  a  deep  cut-off  ditch.  Use  a 
second  ditch  if  necessary,  and  then  tile 
below  as  needed.    The  size  of  the  drain 


depends  on  the  area  above.  It  may  be 
necessary  to  line  the  canal  in  places 
where  the  soil  is  gravelly. 

Kind  of  Drain 

It  should  be  four  to  seven  feet  deep 
and  may  be  open  ditch.  Box  drains  are 
often  better  than  tile.  Use  the  larger  size, 
never  less  than  five  inches.  Box  drains 
should  never  be  less  than  6x6  inches, 
while  10x12  or  12x20  inches  is  often  used. 
Tramp  the  dirt  back  into  the  trench  and 
watch  surface  irrigation  water  to  prevent 
it  from  entering  the  tile. 

Obstructions  are  more  frequent  in  irri- 
gated land.  Alfalfa  roots  have  been 
cleaned  out  by  dragging  brush  and  wire 
through.  Should  leave  a  manhole  to  the 
tile  every  500  feet. 

Arid  soils  are  not  full  of  water  crevices 
and  water  moves  in  special  underground 
passages.  In  planning  for  a  drainage 
system,  the  first  thing  is  to  study  under- 
ground conditions  and  lay  drains  to  the 
water. 

Cost  of  Drainage 

First  of  all,  we  must  know  the  num- 
ber and  size  of  tile  required  before  we 
can  make  any  definite  estimate. 

Items  of  Expense 

1.  No.  of  Tile — Lay  direct  to  source 
of  water  and  use  no  more  than  is  neces- 
sary. 

2.  Cost  of  Tile— 3-inch,  $16  per  1,000; 
4-inch,  $20  per  1,000;  6-inch,  $30  per 
1,000;  6-inch,  $40  per  1,000;  8-inch,  $60 
per  1,000.  (Of  course,  the  price  of  tile 
will  vary  at  times  and  in  difterent  local- 
ities. The  prices  given  above  are  for  the 
local  market.) 

3.  Freight  if  Shipped— 3-inch  tile 
weighs  4%  lbs.;  6-inch  tile  weighs  11  lbs. 
The  cost  of  freighting  tile  is  about  10c 
per  100  lbs.    This  is  for  small  quantities. 

4.  Hauling  and  Distributing — 3-inch 
tile  will  run  about  400  to  the  load,  and 
6-inch  tile  about  175  to  the  load.  Cost 
about  $5  per  team. 

5.  Digging  and  Laying — $2.50  to  $3.50. 
Considerable  tile  has  been  laid  in  this 
vicinity  for  40-60c  per  rod.  This  includes 
filling  the  ditch. 
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6.  Laying  out  and  superintending ,  5 
per  cent. 

Tile  required  per  acre  if  laid  parallel 
and  50  feet  apart  will  be  872  feet  Cal- 
culate the  cost  of  such  thorough  drain- 
age per  acre  of  4-inch  tile. 

Benefits 

1.  Cause  Firmness  and  Fineness  of  the 
Soil, — ^The  excess  of  water  recedes  from 
the  surface  and  takes  its  place  lower  in 
the  soil,  soon  leaving  a  firm  surface, 
which  can  be  passed  over  by  teams  or 
live  stock  without  injuring  the  texture. 
The  fineness  of  the  soil  is  increased  by 
percolation. 

2.  Permits  Earlier  and  More  Timely 
Cultivation. — ^The  water  from  rains  and 
thawing  ice  passes  down  through  the 
soil,  admitting  warm  air  and  rains,  so 
that  the  surface  is  ready  for  early  plants 
much  sooner  than  wet  soils. 

3.  Produces  Aeration  of  Soil. — The 
interspaces  of  soil  becoming  relieved  of 
water  are  filled  with  air  which  carries 
fertilizing  gases  and  furnishes  oxygen  to 
the  roots  of  the  plants  and  for  the  sup- 
port of  soil  bacteria. 

4.  Increases  the  Temperature  of  the 
Soil. — This  is  explained  in  King's  book 
on  "The  Soil."  If  we  allow  the  surplus 
water  to  drain  away  from  the  field  rapid- 
ly, rather  than  to  hold  it  there  until  it 
has  time  to  evaporate,  it  will  greatly 
favor  the  warming  of  the  soil. 

5.  Prevents  a  large  waste  of  fertility 
by  surface  washing. 

6.  Increases  the  depth  of  the  soil. 
Approximate  Prices  and  Weights  of  Tile 


WeiRht 

Avers  i(e 

Price 

per 

car- 

No. of 

Size  in 

per  1,000 

foot  in 

load  in 

feet 

Inches 

feet 

pounds 

feet 

per  ton 

3 

$  16 

6^ 

7,500 

400 

4 

20 

6,500 

3.34 

5 

30 

9 

5,000 

250 

6 

40 

11% 

4,000 

182 

7 

50 

14 

3,000 

143 

8 

60 

18 

2.400 

111 

10 

90 

25 

1.600 

80 

12 

120 

33 

1.000 

60 

14 

150 

43 

800 

56 

16 

100-220 

62 

500 

.36 

18 

265-300 

80 

400 

27 

24 

450-526 

120 

300 

18 

F. 

E.  Jones, 

New  Westminster. 

B.  C. 

DBAINAGE   OF   IBBIGATED   LAlfBS 

Walteb  W.  Weir 
Drainage  Engineer 
The  drainage  of  irrigated  lands  has 
become  a  problem  whose  magnitude  al- 
most equals  that  of  irrigation  itself. 
Fully  30  per  cent  of  the  irrigated  land 
of  the  United  States  could  be  benefited 
by  drainage  or  by  some  of  the  preventive 
measures  which  are  used  to  stop  seepage 
from  canals  and  laterals. 

Probably  the  most  important  reason 
why  irrigated  land  needs  drainage  is  that 
irrigation  is  an  unnatural  condition  for 
most  of  the  irrigated  soils.  These  soils 
have  no  natural  drainage,  the  capillary 
drainage  channels  that  are  found  In  the 
soils  of  humid  sections  are  often  entirely 
lacking  because  there  has  been  no  water 
to  form  them.  The  soil  does  not  adjust 
itself  to  these  conditions  readily  and  con- 
sequently artificial  drainage  is  necessary. 

Another  reason  for  irrigated  lands 
needing  drainage  is  that  often  very  large 
amounts  of  water  are  used  in  a  compara- 
tively short  time.  It  is  not  at  all  un- 
usual to  learn  that  6  to  10  or  even  15 
acre  feet  of  water  are  being  used  during  a 
single  season.  Only  a  very  small  part 
of  this  is  actually  used  in  the  growing  of 
plants  and  the  remainder  either  is  lost 
by  evaporation  or  seeps  into  the  ground 
probably  to  appear  at  some  lower  level. 

A  third  cause  for  damage  is  the  pres- 
ence of  hard-pan  streaks  in  the  soil  which 
prevents  the  percolation  of  water  in  the 
directions  it  would  naturally  take.  These 
impervious  strata  may  hold  the  water 
table  so  close  to  the  surface  that  damage 
is  done  or  it  may  form  pockets  which  col- 
lect water,  or  again  it  may  form  a  pas- 
sage for  the  excessive  seepage  of  a  canal 
or  lateral. 

All  soils  in  arid  regions  contain  alkali 
to  a  greater  or  less  degree  depending  on 
the  degree  of  natural  drainage  which  the 
soil  has.  Gravelly  soils  which  have  bet- 
ter drainage  than  the  deep  volcanic  ash 
soils  seldom  develop  bad  alkaline  condi- 
tions such  as  are  often  found  in  the  deep- 
er soils.  Alkali  is  a  broad  term  used  to 
cover  all  of  the  injurious  salts,  the  most 
common  of  which  are  the  sulphates,  chlor- 
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ates  and  carbonates  of  calcium,  sodium 
and  magnesium. 

An  accumulation  of  alkali  on  the  sur- 
face of  land  is  not  the  cause  of  the  land 
being  unproductive,  but  is  rather  the  re- 
sult of  a  high  water  table  which  is  the 
primary  cause  for  the  unproductiveness. 

The  surface  accumulation  of  alkali  be- 
ing a  result  rather  than  a  cause,  the  only 
permanent  method  of  removing  it  is  to 
remove  the  cause,  namely  the  water,  and 
this  can  be  done  only  by  some  method 
of  drainage.  Alkali  being  readily  solu- 
ble in  water  is  brought  to  the  surface  by 
capillary  attraction  and  is  deposited  as 
the  water  evaporates.  If  then  the  ground 
water  can  be  kept  in  the  ground  deep 
enough  to  prevent  its  evaporation  from 
the  surface  there  can  be  no  alkali  depos- 
ited. This  depth  depends  upon  so  many 
things  that  it  is  difficult  to  specify  ex- 
actly what  it  should  be.  In  coarse 
grained  soils  such  as  sand  or  gravel 
water  will  not  rise  from  as  great  a  depth 
as  in  the  finer  grained  soils  such  as  the 
ordinary  volcanic  ash  of  the  arid  regions 
of  Washington.  The  condition  of  the 
surface  of  the  soil  also  has  its  influence 
on  the  rise  of  ground  water  by  capillarity. 
The  water  can  stand  closer  to  the  sur- 
face without  injury  on  land  that  is  well 
cultivated  than  it  can  on  land  whose  sur- 
face is  hard  and  compact.  Land  growing 
crops  which  shade  the  land,  such  as  al- 
falfa or  clover,  are  less  subject  to  alkali 
than  land  which  is  bare.  Under  ordinary 
conditions  and  in  soil  similar  to  that 
which  is  ordinarily  found  in  the  Takima 
valley,  the  ground  water  should  never  be 
allowed  to  come  closer  than  five  and  one- 
half  or  six  feet  of  the  surface. 

One  of  the  fundamentals  of  drainage 
in  irrigated  sections  is  not  only  to  take 
off  surface  water  but  to  maintain  a  water 
table  below  the  limit  of  capillarity  and 
to  do  this  it  is  generally  necessary  to 
have  drains  at  least  six  feet  deep. 

The  gridiron  system  of  tiling  which  is 
used  in  the  humid  sections  is  seldom  em- 
ployed in  irrigated  sections  as  the  water 
generally  comes  from  some  definite  direc- 
tion and  can  be  intercepted  or  cut  off 
by  drains  located  so  as  to  catch  the  water 
before  it  reaches  the  land. 


It  is  very  essential  that  the  individual 
tract  to  be  drained  be  carefully  studied 
as  to  subsurface  conditions.  By  this  is 
meant  that  a  drainage  system  cannot  be 
accurately  planned  without  a  definite 
knowledge  of  where  the  water  is  coming 
from,  the  location  and  depth  to  hard-pan 
if  there  is  any,  the  nature  of  the  subsoil, 
whether  sand,  gravel  or  loam  and  the 
nature  of  the  surrounding  land,  whether 
irrigated  or  dry,  flat  or  sloping. 

In  gravelly  soils  or  soils  with  a  gravel 
subsoil  it  will  be  almost  universally  found 
that  the  water  is  traveling  In  the  gravel 
and  that  such  lands  drain  readily  and  for 
a  considerable  distance  from  the  drain. 
On  account  of  the  distance  that  this  kind 
of  land  will  drain  the  principal  difficulty 
is  in  determining  the  amount  of  water 
which  it  will  be  necessary  to  handle. 

In  land  which  has  a  hard-pan  stratum 
or  strata  beneath  the  surface,  the  diffi- 
culties are  increased.  It  may  be  found 
that  water  is  traveling  on  top  of  the  hard- 
pan  or  it  may  be  beneath  or  both  above 
and  below.  If  the  water  is  below  the  hard- 
pan  it  is  often  found  that  it  is  under 
slight  pressure  and  is  forcing  its  way  up 
through  the  hard-pan.  In  such  cases  drains 
located  so  as  to  cut  through  this  strata 
will  often  relieve  the  pressure  and  carry 
away  the  excess  water.  When  the  water 
is  found  to  be  on  top  of  the  hard-pan 
some  method  of  intercepting  it  should  be 
planned.  It  is  not  always  possible  to 
reach  this  water  at  the  proper  place  and 
depth  to  give  relief,  and  it  must  pass  too 
close  to  the  surface  before  reaching  the 
drains. 

Dynamite  has  been  used  to  break  up 
the  hard-pan  strata  so  as  to  allow  a  freer 
passage  through  the  soil,  where  it  is 
closer  than  three  or  four  feet  to  the  sur- 
face. It  is  seldom  that  by  dynamiting 
the  land  alone  relief  can  be  secured,  as 
there  must  be  some  means  provided 
whereby  the  water  can  escape.  Hard-pan 
can  be  successfully  broken  by  exploding 
from  one-half  to  one  stick  of  20  per  cent 
stumping  powder  at  intervals  of  15  to 
25  feet.  The  depth  and  distance  apart 
should  be  governed  by  the  depth  and 
thickness  of  the  hard  strata. 

Attempts  have  been  made  to  rid  land 
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of  alkali  by  flooding  when  no  under 
drains  are  provided.  This  method  can 
never  give  more  than  temporary  relief 
and  may  do  a  great  injury.  It  should  al- 
ways be  remembered  that  alkali  is  very 
soluble  in  water  and  that  the  first  water 
which  touches  it  will  dissolve  the  salt. 
When  flooding  is  resorted  to  the  first  wa- 
ter added  sinks  into  the  ground  carrying 
the  salts  down  with  it.  The  more  water  that 
is  added  the  deeper  the  alkali  is  taken 
and  the  farther  away  it  is  from  the 
very  water  that  is  expected  to  remove  it. 
The  black  stain  that  is  seen  in  the  water 
used  for  this  purpose  is  not  all  alkali,  but 
is  largely  humus  and  vegetable  matter 
from  the  soil  and  should  not  be  removed. 
Aside  from  removing  some  humus  the  al- 
ready high  water  table  in  the  ground  is 
raised  and  conditions  will  soon  be  worse 
than  before.  If,  however,  the  land  is 
provided  with  underdrains  the  water 
which  sinks  into  the  soil  is  taken  up 
by  them  and  carried  away,  taking  with  it 
the  alkali.  This  then  suggests  a  means 
of  removing  the  surface  alkali  from  a 
tract  that  is  provided  with  underdrains. 
To  remove  the  surface  alkali  from  a 
tract  provided  with  underdrainage  it 
should  be  Irrigated  freely  to  carry  the 
alkali  down  and  cultivated  so  as  to  re- 
tard evaporation  from  the  surface  which 
prevents  it  from  returning.  If  it  is  de- 
sired to  raise  a  crop  on  this  kind  of  land 
a  crop  should  be  chosen  which  requires 
considerable  water  and  constant  cultiva- 
tion. There  are  difficulties  encountered 
in  the  installing  of  drains  in  volcanic 
ash  soils  that  are  not  found  in  most  hu- 
mid sections.  This  soil  when  saturated 
with  water  becomes  very  difllcult  to  han- 
dle as  it  flows  into  the  ditch  or  trench 
almost  as  fast  as  ft  can  be  dug  out.  It  is 
quite  often  necessary  to  line  the  trench 
with  sheeting  before  any  work  can  be 
done  In  It.  This  is  accomplished  by  dig- 
ging down  to  the  surface  of  the  semi- 
fluid soil  and  from  there  driving  down 
sheet  piling  of  either  lumber  or  metal. 
These  must  be  made  very  tight  and 
driven  from  two  to  five  feet  below  grade. 
It  is  nearly  always  necessary  to  construct 
some  kind  of  a  box  or  flume  in  the  bottom 
of  open  ditches  which  are  constructed  In 


this  soft  material.  After  a  drain  has 
been  in  place  for  a  time  the  soil  becomes 
settled  and  the  drain  can  be  deepened  or 
the  box  removed. 

On  account  of  the  fineness  of  the  soil 
It  Is  best  never  to  use  tile  of  less  diameter 
than  four  inches,  and  six  is  often  better. 
The  soil  entering  a  three-inch  tile  will 
soon  fill  it  up,  while  the  larger  sizes  can 
be  cleansed  by  flushing.  The  small  sizes 
are  much  more  likely  to  be  displaced 
than  the  larger  and  their  efficiency  de- 
creased. 

In  summing  up  the  drainage  situation 
in  irrigated  sections  the  secret  is  to  know 
your  conditions  and  then  proceed  with  a 
deflnite  knowledge  of  what  is  going  to 
happen.  In  this  way  costly  failures  may 
be  avoided  and  successful  systems  In- 
stalled. 

Dbopping  of  Fruits.  See  under  Fruits. 
Setting  and  Dropping. 

Drought 

Carloiis  Benefits 

Drought  is  dreaded  by  farmers  and 
gardeners  because  it  Injures  grass  and 
grain,  fruits  and  flowers;  but  scientific 
observers  testify  that  it  brings,  as  a  com- 
pensation, subtle  gifts  which  enrich  the 
soil  and  increase  future  crops. 

Nature  has  stored  in  the  earth  a  rich 
supply  of  phosphates,  silicates,  carbonates 
and  other  chemical  salts  essential  to  vege- 
table life.  Those  on  the  surface  of  the 
ground  are  soon  exhausted,  and  the  large 
supply  at  greater  depths  is  often  un- 
reached by  subsoil  plowing. 

But  a  drought  is  nature's  subsoil  plow 
to  bring  up  the  rich  nutriment  below. 
When  the  surface  is  parched,  the  sun 
draws  moisture  from  the  deeper  soil,  and 
this  moisture  brings  with  it.  In  solution, 
salts  of  lime  and  magnesia,  of  potash  and 
soda.  The  moisture  evaporates,  but  leaves 
the  salts  for  the  use  of  plants  and  grain. 

Drought,  therefore,  does  a  double  work. 
It  parches  the  surface  and  lessens  the 
present  crop.  It  forces  up  rich  nutriment 
from  the  deeper  soil  and  enlarges  future 
crops. 

Drought  In  Middle  West 

In  the  Middle  West  perhaps  no  one 
thing   causes   greater   loss   to   the    fruit 
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grower  than  the  lack  of  rain  when  need- 
ed.  Any  method  of  treatment,  therefore, 
which  will  enahle  us  to  mitigate  this 
effect,  even  in  a  small  degree,  is  well 
worthy  of  our  most  careful  attention. 
How  then  shall  we  treat  our  orchards  in 
order  to  retain  for  the  use  of  the  trees 
the  greatest  possible  proportion  of  the 
rain  which  falls  upon  and  among  them? 
It  is  simply  a  question  of  evaporation, 
and  whatever  prevents  the  evaporation  of 
water  from  the  soil  is  a  benefit  to  the 
tree  and  an  aid  to  fruit  production.  The 
means  of  preventing  evaporation  which 
naturally  suggests  itself  first  is  some 
kind  of  a  mulch  to  cover  up  the  soil,  pro- 
tecting it  from  sun  and  wind,  and  thus 
keep  it  from  drying  out.  But  how  are  we 
to  secure  such  a  mulch?  To  cover  the 
ground  with  straw  or  any  other  coarse 
material  to  a  sufficient  depth  to  properly 
protect  it  is  a  tremendous  Job  and  very 
expensive,  when  we  come  to  consider  both 
the  value  of  the  material  and  labor  of  ap- 
plying it.  Moreover,  there  is  a  disad- 
vantage in  a  mulch  of  that  kind,  in  that 
it  induces  the  roots  to  run  near  the  sur- 
face, thus  limiting  the  area  from  which 
they  can  obtain  their  fertility  and  render- 
ing them  unusually  subject  to  injury  from 
drought  in  the  future  should  the  mulch 
at  any  time  become  deficient.  Strange 
it  is  how  many  of  our  lessons  we  need 
to  learn  through  the  teaching  of  what 
seems  a  misfortune.  We  mulch  our  corn 
fields,  not  so  much  because  we  want  to, 
as  because  we  have  to.  Why?  Because 
Dame  Nature  has  filled  the  soil  with 
a  multitude  of  weed  seeds  which  spring 
up  and  grow  so  vigorously  that  they 
practically  choke  down  the  com  unless 
we  destroy  them.  To  rid  the  ground  of 
these  weeds  we  must  cultivate,  and  in 
doing  this  we  leave  a  layer  of  loose  mel- 
low soil  on  top  of  the  ground,  which 
is  really  the  most  satisfactory  mulch  we 
can  get  It  needs  to  be  often  renewed 
to  be  sure,  for  every  shower  packs  It 
down  so  that  to  a  certain  extent  it  loses 
its  value  as  a  mulch.  It  is  only  when  it 
remains  light  and  mellow  that  it  serves 
this  office  as  it  should. 

Here  then  is  the  key  to  the  solution 
of    the    problem,    namely,    frequent    sur- 


face cultivation  at  least  every  ten  days 
or  two  weeks  throughout  the  season.  In 
some  experiments  reported  by  Professor 
Roberts,  of  Cornell  University,  the  daily 
evaporation  from  soil  in  a  warm  room, 
but  not  In  the  sun,  was  found  to  be  at 
the  rate  of  from  one  to  two  tons  of 
water  per  acre  less  from  portions  stir- 
red to  a  depth  of  one  and  one-half  inches 
every  day  than  from  that  not  stirred. 
The  difterence  varied  greatly  with  the 
kind  of  8011.  •  •  •     Pbed  W.  Cabd, 

Nebraska  Agnrlcultural  Experiment  Station. 


Dry  Farming 


We  have  a  good  deal  of  literature  pub- 
lished now  on  the  subject  of  dry  farm- 
ing. Really  there  is  no  such  thing  as 
dry  farming,  for  no  vegetation  will  grow 
without  moisture.  The  terms  are  com- 
parative. In  all  of  the  so-called  dry 
farming  districts  there  is  more  or  less 
of  moisture,  generally  about  15  to  20 
Inches  of  rainfall  per  annum.  The 
question  is,  how  to  conserve  this  moist- 
ure so  as  to  profitably  grow  crops,  espe- 
cially those  crops  that  are  necessary  to 
support  a  farming  population  with  a 
fair  percentage  of  merchants,  mechanics 
and  the  classes  that  depend  upon  the 
farming  population  for  a  living.  In  so 
far  as  our  interest  in  the  subject  is  con- 
cerned>  the  question  is,  how  to  grow 
fruit.  We  are  not  treating  the  general 
subject  of  agriculture,  we  are  treating 
the  specific  subject. 

There  are  a  great  many  places  in  the 
United  States,  where  by  proper  cultiva- 
tion and  by  the  proper  selection  of 
trees  that  will  grow  fruit  with  the  least 
possible  amount  of  water,  the  farmer 
could  have  at  least  a  home  orchard,  or 
in  some  instances  might  produce  com- 
mercial fruits.  The  almond  requires 
very  little  water;  certain  varieties  of 
peaches  and  plums  will  grow  on  com- 
paratively arid  soil.  We  have  seen 
plums  growing  wild  in  some  arid  dis- 
tricts where  there  was  not  more  than 
20  inches  of  rainfall  per  annum.  Then 
among  the  apples  perhaps  the  Wagener 
and  the  Grimes  Golden  will  grow  suc- 
cessfully with  less  water  than  most 
other  varieties. 
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Volumes  have  been  written  upon  the 
subject  Professor  W.  C.  Palmer,  of 
North  Dakota,  has  produced  what  he  calls 
the  "Ten  Commandments  of  Dry  Farm- 
ing." They  are  given  here  as  he  has 
written  them,  because  they  seem  to  con- 
dense into  very  small  space  nearly  all 
the  Information  that  we  have  ever  seen 
on  that  subject: 

I.  Thou  Shalt  Plow  Deep. 

Lets  rain  get  into  soil  easily. 
Lets  in  big  rain  without  run  off. 
Provides   more   feeding   space   for 

plant  roots. 
More  plant  food  made  available. 

II.  Thou  Shalt  Keep  the  Surface  Soil 
Loose. 

Keeps  soil  moisture  from  evapor- 
ating. 

Lets  rain  get  into  soil  easily. 

More  plant  food  made  available, 
due  to  more  moisture. 

Harrow  the  grain  after  it  is  up  two 
inches  or  use  weeder. 

III.  Thou  Shalt  Cultivate  Level. 

Level  soil  has  the  least  soil  exposed 
to  the  air. 

More  evaporation  from  a  ridged 
soil. 

Level  soil  will  take  in  rainfall 
much  faster  than  ridged  soil. 

On  ridged  soil  the  rain  runs  off 
through  furrows. 

The  soil  in  the  ridges  dries  out  so 
that  the  plant  has  less  moist  sur- 
face soil  to  draw  on  for  food  and 
moisture. 

Ridging  the  soil  is  a  most  effective 
way  for  getting  rid  of  both  the 
moisture  in  the  soil  and  of  rain- 
fall. 

IV.  Thou  Shalt  Summer  Fallow  When 
the  Rainfall  la  Less  Than  Fifteen 
Inches. 

The  summer  fallow  saves  up  two 
years'  rain  for  one  crop. 

The  summer  fallow  kills  weeds 
and  plant  diseases. 

The  summer  fallow  should  be  cul- 
tivated. 

When  rainfall  is  over  15  inches 
corn  will  be  as  good  a  prepara- 
tion for  a  crop  as  the  bare  fal- 
low. 

V.  Thou  Shalt  Add  Organic  Matter  to 
the  Soil. 

Holds  moisture  and   plant  food. 
Improves  mechanical  condition  for 

the  soil. 
Helps  make  plant  food  available. 


Lessens  drifting  and  blowing  of  the 

soil. 
Lessens  washing  of  the  soil. 
Stable  manure  is  the  best  form. 
Plow  weeds  under  when  green. 

VI.  Thou  Shalt  Keep  Doum  the  Weeds. 

Weeds  use  up  moisture. 
Weeds  use  up  plant  food. 
Weeds  crowd  the  plants. 
Weeds  shade  the  crops. 
Weeds    make    it    difficult    for    the 

plants  to  grow. 
Weeds  make  it  hard  to  work  the 

land  properly. 

VII.  Thou  Shalt  Grow  Early  Maturing 
Crops. 

Growing  conditions  best  in   early 

summer. 
Winter  grains  better  than  spring 

grains. 

VIII.  Thou    Shalt    Orow    Com    Every 
Three  to  Five  Years.  • 

The  cultivation   given  com   saves 

moisture. 
The   cultivation    given   corn    kills 

weeds. 
The    cultivation    given    com    kills 

plant  diseases. 
Corn  best  preparation  for  a  grain 

crop. 
Corn  produces  fine  stock  food,  both 

grain  and  fodder. 
Com  produces  more  per  acre  than 

other  crops. 
Do  not  hill  up  the  corn,  as  this 

wastes  the  moisture. 

IX.  Thou  Shalt  Orow  Clover  or  Alfalfa 
Every  Few  Years. 

Clover  and  alfalfa  add  fertility  to 
the  soil. 

Clover  and  alfalfa  add  organic  mat- 
ter to  the  soil. 

Clover  and  alfalfa  kill  weeds  and 
plant  diseases. 

Clover  and  alfalfa  produce  a  most 
valuable  hay. 

Clover    and    alfalfa    produce    very 

valuable  seed  crops. 

X.  Thou  Shalt  Keep  Stock. 

The  most  profitable  way  of  mar- 
keting grain  and  fodder  is 
through  stock. 

They  produce  manure,  which  is 
very  necessary  to  the  soil. 

They  bring  about  prosperity. 

Some  Misconceptions  Concerning  Dry 

Farming 

"The  following  misconceptions  concern- 
ing dry  farming  may  be  mentioned  as 
among  the  most  serious:    (1)   That  any 
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definite  'system'  of  dry  farmincf  has  been 
or  is  likely  to  be  established  that  will 
be  of  general  applicability  to  all  or  any 
considerable  part  of  the  Great  Plains 
area;  (2)  that  any  hard  and  fast  rules 
can  be  adopted  to  goyem  the  methods 
of  tillage  or  of  time  and  depth  of  plow- 
ing; (3)  that  deep  tillage  invariably 
and  necessarily  increases  the  water  hold- 
ing capacity  of  the  soil  or  facilitates  root 
development;  (4)  that  alternate  crop- 
ping and  summer  tillage  can  be  relied 
upon  as  a  safe  basis  for  a  permanent 
agriculture  or  that  it  will  invariably 
overcome  the  effects  of  severe  and  long- 
continued  droughts;  and  (5)  that  the 
farmer  can  be  taught  by  given  rules  how 
to  operate  a  dry  land  farm." 

E.  C.  Chiloott, 

U.  S.  Department  of  Agriculture  Yearbook  1911. 
B.  S.  R.  27-6. 

Dbt   Land   Fabmino.     See   Apple   Or- 
chard, Cultivation  of. 
Duty  op  Water.    See  Irrigation, 
DwABF  Applk.     See  Apple,  Botany  of. 
Eastebn  Apple.    See  Apple,  Botany  of. 

Education  in  the  Common 
Schools 

Agricultural 

In    an    article    of    this    character    for 

a  work  on  horticulture,  we  are  necessa- 
rily more  or  less  restricted  to  those  por- 
tions of  the  subject  which  relate  to  our 
work  and  the  purpose  for  which  it  is 
published.  However,  in  order  that  we 
may  have  a  proper  setting  for  that  de- 
partment of  the  subject  suited  to  our 
purpose,  it  is  pertinent  that  we  should 
outline  the  subject  of  education  and  then 
perfectly  treat  that  part  of  the  subject 
which  is  adapted  to  our  work.  In  a  gen- 
eral outline,  we  have  seen  nothing  that 
seems  to  us  clearer  and  more  logical  than 
that  by  Herbert  Spencer,  who  says  that 
a  child  should  be  taught  to  avoid  the 
dangers  of  many  kinds  through  which 
he  must  pass  in  order  to  live.  These 
dangers  imply  the  perils  of  accident, 
diseases,  temperature,  climate,  environ- 
ment and  all  those  things  that  might  af- 
fect the  organism  unfavorably.  Second, 
he  should  be  taught  those  things  that 
pertain   to   self-sustenance.      He    should 


know  how  to  provide  for  himself  and 
not  be  dependent  upon  the  intelligence 
and  the  labor  of  others  for  those  things 
which  are  necessary  to  sustain  life. 
Third,  he  should  be  taught  those  things 
that  pertain  to  social  relations,  of  mar- 
riage, the  family  and  society  in  general, 
and  be  able  to  meet  the  conditions  neces- 
sary in  order  that  he  may  act  the  part 
of  a  good  citizen.  Fourth,  he  should  be 
taught  those  things  that  tend  to  unfold 
the  mind,  develop  and  strengthen  the 
character  and  that  tend  to  the  refine- 
ments of  life. 

This  is  not  quite  a  complete  outline 
of  Spencer's  "Philosophy  of  Education," 
but  it  gives  the  main  points  and  seems 
to  cover  the  ground  so  thoroughly  and 
to  be  so  clear  that  we  have  adopted  it 
here.  Now,  in  relation  to  education  in 
agriculture  or  horticulture  in  the  public 
schools,  we  are  confronted  with  that 
question  in  a  very  practical  way  in  that 
it  is  being  carried  on  throughout  the 
whole  country.  On  the  question  of  vo- 
cational training  in  the  public  schools, 
students  are  being  taught  home  economics 
and  mechanics.  Boys  are  taught  how 
to  handle  tools  in  carpentering  and  vari- 
ous other  things  relating  to  those  oc- 
cupations which  they  will  probably  fol- 
low when  they  grow  up  to  manhood  and 
are  charged  with  the  responsibilities  of 
life. 

In  ancient  times  and  during  the  Mid- 
dle Ages,  education  was  for  the  most 
part  the  privilege  of  a  few  persons,  most- 
ly of  the  aristocratic  classes  who  ruled 
the  masses  and  these  masses  were  kept 
in  ignorance.  With  the  growth  of  the 
democratic  and  republican  ideas  of  gov- 
ernment, there  has  grown  up  a  tend- 
ency to  educate  the  masses,  and  to  do 
so  at  the  public  expense.  Under  the  old 
system  of  education,  emphasis  was  giv- 
en to  the  classes.  Probably  this  was 
true  in  part,  because  science  did  not  oc- 
cupy the  broad  field  which  it  has  come 
to  occupy  with  the  new  discoveries  of 
truth  through  the  means  of  the  tele- 
scope, microscope  and  other  instruments 
used  for  investigation  and  discovery. 
Now  that  science  is  so  large  a  part  of 
the  sum  total  of  human  knowledge,  and 
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that  it  is  so  important  in  order  to  suc- 
ceed in  any  particular  calling  or  busi- 
ness, it  is  necessary  that  the  student 
should  know  many  things  that  years 
ago  were  not  a  part  of  human  knowl- 
edge. 

We  must  educate  in  chemistry  if  our 
pupils  would  fairly  understand  many  of 
the  things  with  which  they  have  to  deal, 
practically.  There  must  be  some  knowl- 
edge of  bacteriology  if  we  are  to  intel- 
ligently control  many  of  the  diseases 
that  affect  our  crops.  We  must  have 
some  knowledge  of  plant  physiology  if 
we  are  to  know  the  laws  of  plant  life 
and  succeed  in  the  highest  degrree  in 
the  growing  of  crops.  We  must  have 
some  knowledge  of  climatic  conditions 
and  the  adaptations  of  different  kinds  of 
crops  to  climates.  We  have  come  to 
know  that  no  particular  department  of 
work  and  no  particular  law  exists  alone 
but  all  things  are  inter-related.  It  would 
seem  proper  In  an  agricultural  coun- 
try, that  the  students  in  the  public 
schools  should  be  taught  those  things 
that  pertain  to  agriculture  or  if  we  par- 
ticularize in  horticulture,  it  would  seem 
proper  that  they  should  be  taught  those 
subjects  which  relate  to  the  dominant 
industry  in  the  community  in  which  they 
live.  There  is  greater  probability  that 
the  son  of  a  farmer  will  be  a  farmer, 
provided  the  farm  can  be  made  to  pay, 
than  that  he  will  follow  any  other  voca- 
tion. In  like  manner,  there  is  greater 
probability  that  the  son  of  an  orchard- 
1st  will  be  an  orchardist,  provided  the 
orchard  can  be  made  to  pay,  than  that 
he  will  leave  the  orchard  and  go  into 
some  occupation  with  which  he  is  not 
familiar.  Considering  the  importance 
of  arrricultural  subjects,  using  the  word 
agriculture  in  the  broad  sense  to  Include 
horticulture,  it  would  seem  entirely 
proper  to  teach  in  the  public  schools 
those  things  that  relate  to  the  most  im- 
portant industry  in  the  world,  and  this 
Is  more  especially  true  vhen  we  come 
to  consider  that  in  the  teaching  of  those 
subjects,  we  are  giving  as  good  mental 
discipline,  as  good  training,  and  as 
large  an  information  with  reference  to 
the  things  of  life  as  could  be  given  in 


any  possible  course  of  education  that 
can  be  pursued,  and  that  in  so  far  as  it 
concerns  self-sustenance  and  the  susten- 
ance of  those  dependent  upon  us,  it  is 
much  more  important  than  the  classical 
courses  that  have  generally  been  mapped 
out.  This  might  not  apply  to  persons 
who  expect  to  acquire  a  living  by  teach- 
ing the  classical  courses  in  the  schools, 
but  these  persons  are  exceptions. 

The  masses  of  men  must  always  do 
the  practical  work  of  life,  and  in  order 
to  do  it  well,  they  should  be  trained  as 
early  as  possible  to  know  how  to  do 
those  things  that  they  must  in  future 
years  do  in  order  to  live. 

Carroll  D.  Wright,  in  his  outline  of 
"Practical  Sociology,"  says: 

"That  part  of  the  public  school  system 
which  interests  the  greatest  number  of 
persons  is  to  be  found  below  the  grade 
known  as  the  high  school,  for  probably 
90  per  cent  of  the  children  passing 
through  our  public  schools  leave  them  at 
the  grammar  grades,  or  the  highest 
grade  under  the  high  school.  Public  in- 
terest is  therefore  largely  centered  in 
the  perfection  of  the  primary,  inter- 
mediate, and  grammar  grades,  in  which 
many  a  child  is  taught  all  that  he  will 
ever  receive  in  the  way  of  education  be- 
fore entering  upon  his  life  work." 

Granville  Lowther 

Methods  in  Agrlcnltural  Education 

Nearly  every  one  today  believes  that 
our  schools  must  become  more  closely  al- 
lied to  the  industries  by  which  our  people 
live.  But  our  power  and  prosperity  in  the 
future  depend  upon  the  skill  and  the  in- 
telligence by  which  our  people  are  able 
to  practice  the  arts  of  agriculture  and 
horticulture. 

It  is  easy  to  agree  that  the  schools 
shall  take  in  agriculture.  But  it  is 
tremendously  difficult  to  find  out  just 
how  this  may  be  done.  No  one  knows 
as  yet.  There  must  be  myriad  experi- 
ments and  a  thousand  grotesque  fail- 
ures before  we  succeed.  The  casual  ob- 
server does  not  dream  of  the  difficulties 
and  stumbling  blocks  in  the  way.  It  is 
the  work  of  years  to  get  a  new  idea 
really  planted   and  growing  in   the  set 
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conservatism  of  a  social  institution  like 
our  school  system.  There  is  danger,  when 
professional  educators  take  hold  of 
a  live  and  vital  thing  like  agriculture, 
that  they  take  all  the  real  live  inter- 
est out  of  it  in  order  to  teach  it  in  a 
conventional  way.  When  it  becomes  em- 
balmed in  regular  text  books,  perfunc- 
tory recitations,  and  periodical  examin- 
ations, it  fails  of  its  true  mission.  If  it 
would  truly  succeed,  ways  must  be  found 
to  keep  it  alive,  to  keep  it  in  touch  with 
country  life,  to  Invest  it  with  the  realities 
of  extracting  a  living  from  the  soil. 

Teachers  of  agriculture  are  not  yet 
bred.  Hundreds  of  years  have  been  spent 
in  growing  good  teachers  of  mathe- 
matics, literature,  language — let  us  not  be 
run  away  with  by  the  notion  that  we  can 
build  up  an  agricultural  Rome  in  a  day. 
It  is  necessary  to  have  some  foundation 
for  any  kind  of  building.  It  is  highly 
desirable  to  instil  a  spirit  of  sympathy 
for  agriculture  into  the  minds  of  all  the 
people  and  to  bring  them  into  actual 
contact  with  the  agricultural  life.  For 
many  generations  everything  in  educa- 
tion has  tended  away  from  the  farm. 
The  district  school  never  does  one  thing 
in  all  its  curriculum  to  prepare  the  boys 
and  girls  for  a  living  on  their  fathers' 
farms.  It  heads  them  rather  toward 
clerkly  or  professional  pursuits  in  the 
town  or  city. 

The  object  of  this  article  is  to  call  at- 
tention to  the  fact  that  we  must  find 
something  different  from  the  traditional 
text  book  method  of  approach  if  we 
would  really  get  the  genius  of  agricul- 
ture into  the  public  schools;  to  name 
two  or  three  methods  of  approach  that 
are  different,  and  to  suggest  that  the 
best  plan  for  a  school  to  undertake  agri- 
culture is  by  finding  ways  to  co-operate 
personally  with  the  nearest  agricultural 
industry,  by  actually  entering  into  its 
spirit  and  its  labors. 

A  movement  has  started  in  the  prune 
orchards  of  the  Santa  Clara  valley,  Cali- 
fornia, that  bears  directly  upon  these 
educational  questions.  The  idea  is  to  en- 
list the  Interest  and  the  labor  of  the 
children   and  the  people  of  the  villages 


and  towns  in  the  harvesting  of  perish- 
able fruit  crops,  paying  them  full  mar- 
ket wages  for  their  work,  furnishing 
them  safe  and  attractive  camping  places, 
facilitating  their  coming  and  going,  and 
giving  them  a  season  of  healthful,  ac- 
tive outdoor  life.  This  is  a  practical 
course  of  study  In  California  agriculture 
that  may  well  conmiand  the  co-operation 
of  the  educational  forces  of  the  state. 

The  school  term  may  very  well  begin 
and  close  so  that  the  children  and  their 
parents  can  take  part  in  the  chief  in- 
dustry of  the  neighborhood. 

The  raising  of  a  school  garden  is  a 
most  delightful  and  practical  method  of 
approach.  Not  all  teachers  have  the 
knowledge  and  sympathy  that  make  for 
the  highest  success,  but  nearly  all  come 
of  ancestry  that  lived  by  the  soil;  and 
if  their  minds  are  open,  their  hearts 
willing,  the  old  interest  will  come  back. 
Not  all  rural  schools  are  adapted  to 
gardening,  but  many  of  the  most  suc- 
cessful school  gardens  are  raised  at  the 
homes  of  the  children. 

Most  of  the  things  we  now  teach 
would  group  themselves  about  and  grow 
out  of  this  practical  life— arithmetic, 
bookkeeping,  nature  study  and  science. 
And  let  us  remember  that  the  thing  does 
not  even  need  to  be  a  commercial  suc- 
cess in  order  to  be  successful  education- 
ally. ♦  ♦  ♦  Failure  is  as  natural  as 
success — probably  more  so.  If  the  bugs 
get  away  with  the  crop,  if  neglect  of  a 
certain  point  cuts  out  the  profit,  if  the 
season  was  unfavorable,  if  the  frost  came 
too  late,  was  the  enterprise  then  desti- 
tute of  value,  and  a  fair  mark  for  clumsy 
and  thoughtless  wit?  By  no  means.  It 
is  real  life,  and  it  is  doing  the  work  it 
set  out  to  do,  no  matter  whether  the  ac- 
tual returns  were  large  or  small. 

It  is  the  experience  of  many  states 
that  the  most  efficient  approach  to  agri- 
culture is  by  the  organization  of  boys' 
and  girls'  agricultural  clubs.  These  are 
formed  for  some  specific  and  tangible 
purpose,  as  a  competition  under  certain 
rules  In  the  growing  of  wheat,  or  po- 
tatoes, or  cotton,  the  raising  of  poultry 
or  gardens,  the  baking  of  bread,  the  can- 
ning of  fruit.    New  York  is  the  pioneer. 
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Under  the  direction  of  Cornel)  UnlTeraltr 
thlB  Btat«  began  work  In  189S.  It  now 
lias  a  membership  of  75,000  boys  and 
gtrts  In  ite  clubs,  and  baa  for  lU  otllclal 
organ  the  Cornell  Rural  School  Leaf- 
let, that  go€«  to  7,000  teachers.  Ne- 
braska began  this  work  In  1905,  devot- 
ing Its  chief  energy  to  the  growing  and 
the  cooking  of  com,  under  directions  and 
recipes  sent  from  the  State  University. 
In  the  counties,  and  finally  for  the 
state,  with  a  "com  banquet,"  bringing 
together  2,000  to  8,000  bofs  and  girls 
from  all  over  the  commonwealth.  The 
county  superintendents  of  Winnebago 
county,  Illinois,  and  Keokuk  county. 
Iowa,  have  made  national  reputations 
In  this  work. 

An  agricultural  club  may  be  organ- 
ized In  a  single  school,  and  may  do  en- 
thusiastic work.  It  is  larger  and  bet- 
ter for  the  whole  county  to  undertake  It 
Ambitious  county  superintendents  of 
schools  in  the  rural  regions  have  an  In- 
spiring opportunity  for  usefulness  In 
this  field.  There  should  be  means  pro- 
vided for  public  displays  of  the  results 
of  competition.  There  should  be  some 
periodical  to  knit  the  organisation  to- 
gether. There  should  be  some  leader  who 
can  travel  about  among  the  ditterent 
clubs  encouraging  them  and  telling  them 
what  their  fellows  are  doing.  Doubtless 
the  time  will  come  when  the  superin- 
tendents and  teachers  of  agricultural 
counties  will  be  chosen  for  enthusiasm 
and  skill  In  this  very  kind  of  work. 
There  Is  a  fascinating  field  lying  ready, 
a  field  for  fame  as  well  as  for  the  high- 
est service  to  the  state. 

Edwabo  Hyatt, 
rillfomla  State  SuperlDtendeot  of  Sebool*. 


Eggplant 


The  egg  plant  is  a  native  of  the  warm 
countries,  but  has  become  adapted  to  al- 
most all  parts  of  the  United  States.  Pro- 
fessor Beattle  describes  Its  cultivation 
as  follows: 

The  plants  for  this  crop  should  be 
started  and  handled  In  the  same  man- 
ner as  for  the  tomato.  After  the 
weather  has  become  settled  and  the 
ground  quite  warm,  set  the  plants  in  the 


garden  In  rows  3  feet  apart  and  2  feet 
apart  In  the  row.  The  soil  best  adsvted 
to  the  production  of  egg  plant  is  a  line, 
rich  sandy  loam  and  should  he  well  drain- 
ed. Cultivate  freely  and  keep  the  plants 
growing  rapidly.     Many  growers  believe 


Egg  Plant 

—Uamtad  Photo. 

that  fresh  stable  manure  should  not  be 
used  In  connection  with  the  growing  of 
egg  plant  and  that  the  land  should  not 
contain  unfermented  vegetable  matter  to 
any  extent 

Egg  plant  Is  used  In  several  ways, 
among  which  are  the  following:  Peel 
and  cut  into  slices  one-half  inch  thick, 
soak  In  salt  water  one  hour;  boil  until 
tender;  then  coat  with  rolled  crackers  or 
flour  and  fry  in  butter  or  fat  Another 
method  is  to  steam  or  bake  the  egg  plant 
whole  and  serve  in  the  shell,  the  pulp  be- 
ing eaten  with  salt  pepper  and  butter. 
TarietlcB 

Black     Beauty,     Early     Long     Purple, 
Early  Dwarf  Purple. 

EGG  PLAJTT  DISEASES 

Anthracnose 

Oloeosporiam  meJongenae,  Ell  tc  Hals. 

The  anthracnose  fungus  of  egg  plant 

attacks  the  fruits  of  ^g  plant  and  causes 
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spots  in  them.  These  show  early  as  pits 
in  the  surfaces  of  the  fruit  which  show 
the  usual  border. 

Bacterial  BUght 

Bacterium  solanacearum  Erw.  Sm. 
The  common  solanaceous  blight  organ- 
ism attacks  the  egg  plant  as  well  as  the 
potato  and  tomato.  Where  attacks  oc- 
cur destruction  of  the  affected  plants  is 
all  that  can  be  done. 

Fruit  Bot 

A  fruit  rot  of  egg  plant  likewise  oc- 
curs and  may  at  times  appear  as  a  leaf 
spot  fungus.  This,  like  the  anthracnose 
and  leaf  spot,  should  yield  to  treatment 
by  sprays.  Ammoniacal  copper  carbon- 
ate may  be  used  toward  the  ripening 
period. 

Leaf  Spots 

Two  or  more  leaf  spot  fungi  haye  been 
recorded  on  egg  plant 

Bot 

Botrytis 

A  mouldy  decay  of  fruit  giving  a  dusty 
appearance.    Not  serious. 

Stem  Bot 

Nectria  ipomoeae  Hals. 
The  stem  rot  fungus  of  sweet  potato 
has  been  described  upon  egg  plant  by  Dr. 
Halsted.  The  conidial  stage  is  evidently 
a  species  of  fusarium  and  it  may  or  may 
not  be  a  different  one  from  that  with 
which  we  have  to  contend  upon  the  po- 
tato; it  is  recorded  by  Dr.  Halsted  as  the 
same  that  occurs  on  sweet  potato. 

Beferences 

Smith.     Delaware  Experiment  Station 

Bulletin  70. 

A.  D.  Selby.  Ohio  Experiment  Station 
Bulletin  214. 

Duggar.  Fungus  Diseases  of  Plants. 

Smith.  California  Experiment  Station 
Bulletin  218. 

EGG  PLANT  PESTS 

Gbeenhousb  White  Fly.  See  Cucum- 
ber Pests, 

Hablequin  Cabbage  Buo.  See  Cabbage 
Pests, 

Red  SpmEB.    See  Apple  Pests, 

EoYFTiAN  Beet  fob  Alaska.  See  Alas- 
ka. 

Egypt,  Ibbiqation  in.     See  Irrigation. 


Eldcrbtfry 


The  elderberry  is  the  purple,  black, 
drupaceous  fruit  of  the  common  elder, 
having  a  sweet,  acidulous  taste.  The 
shrub  belongs  to  the  gewus  Bambucus  of 
the  natural  order  CaprifolUiceae.  There 
are  about  20  species  characterized  by  op- 
posite pinnate  leaves,  small  white  flow- 
ers, usually  in  compound  cymes,  and 
black,  red,  white  or  green  Juicy  fruits. 
They  are  not  grown  largely  for  home  use 
or  for  the  market.  They  succeed  well  on 
nearly  all  varieties  of  soil,  but  are  found 
more  frequently  along  the  streams,  in 
rich,  sandy  loam,  and  grow  successfully 
in  nearly  all  the  states.  They 
are  easily  propagated  by  means  of 
root  or  stem  cuttings,  and  are  often 
grown  for  ornamental  purposes,  since 
they  grow  rapidly,  are  rather  graceful  in 
appearance,  and  grow  to  a  height  of  from 
8  to  12  feet. 

The  fruits  are  used  for  making  pies. 
Jellies,  and  elderberry  wine.  The  wine 
has  rather  a  pleasant  taste,  and  Is  said  to 
have  some  medicinal  properties,  especial- 
ly for  asthmatics. 

*  In  considering  the  possibilities  of  the 
elderberry  it  is  well  to  first  mention  its 
good  points. 

1.  Late  blooming,  being  absolutely  be- 
yond danger  of  late  spring  frosts. 

2.  Sure  cropping.  I  think  that  there 
has  not  been  a  failure  of  the  wild  elder- 
berry crop  for  30  years. 

3.  Freedom  from  disease.  So  far  I 
have  not  noticed  any  disease  on  the  el- 
berberry. 

4.  Freedom  from  insects.  So  far  as  I 
know  there  is  only  one  insect  trouble- 
some to  the  elderberry. 

5.  Ease  of  gathering  the  fruit.  The 
berries  grow  In  large  bunches,  easily  pick- 
ed and  there  are  no  disagreeable  thorns 
to  interfere  with  the  operation. 

6.  Time  of  ripening.  The  elderberry 
ripens  Just  after  the  blackberries  are 
gone  and  fills  in  a  period  otherwise  with- 
out berries. 

There  are  some  bad  features  about 
the  plant,  chief  to  be  mentioned  being  the 


*  F.  C.  Pellett.  Iowa  State  Horticultural  So- 
ciety, 1900. 


918 


ENCYCLOPEDIA  OP  PRACTICAL   HORTICULTURE 


difficulty  of  eradicating  it  when  once  it 
becomes  established.  But  this  might  prove 
a  desirable  feature  once  a  market  was 
created  for  the  fruit,  as  a  plantation 
would  be  well  nigh  permanent  and  would 
require  the  minimum  of  attention. 

By  itself  the  elderberry  sauce  is  a 
little  insipid  but  with  a  few  drops  of  ap- 
ple vinegar  added  it  is  unsurpassed  for 
pies  and  mixed  with  rhubarb  makes 
splendid  sauce.  A  mixture  of  apples  and 
elderberries  makes  a  good  jelly. 

As  an  ornamental  shrub  also  the 
elderberry  is  worthy  of  a  place. 

If  we  can  succeed  in  making  as  great 
Improvement  In  this  fruit  as  has  been 
made  in  the  native  wild  grape  in  produc- 
ing the  Concord,  we  will  have  a  fruit 
equal  to  anything  now  on  the  list,  but 
of  course  it  will  require  a  long  period  of 
painstaking  experiment.  On  our  grounds 
the  clump  that  gets  the  wash  water  near 
the  kitchen  door  produces  much  larger 
bunches  and  larger  berries  than  those 
carefully  cultivated  in  the  garden. 

Granville  Lowtheb 

Elements  Removed  bt  Various  Crops. 
See  Apple  Orchard  Cover  Crops, 

Endive 

A  salad  crop,  grown  for  its  blanched 
leaves  about  the  same  as  head  lettuce. 
In  the  Southern  states,  it  does  better  as 
a  fall  than  as  a  spring  crop. 

"Sow  the  seeds  thinly  in  drills,  and 
when  the  plants  are  well  established  thin 
to  8  inches.  Water  and  cultivate 
thoroughly  in  order  that  a  good  growth 
of  leaves  may  be  made.  When  the  leaves 
are  6  to  8  inches  in  length  draw  them  to- 
gether and  tie  them  so  the  heart  will 
blanch.  The  leaves  should  not  be  tied  up 
while  wet  or  decay  will  follow.  The 
heads  should  be  used  as  soon  as  blanched. 
For  winter  use  sow  the  seeds  rather  late 
and  remove  the  plants,  with  a  ball  of 
earth  adhering  to  the  roots,  to  a  cellar 
or  cold  frame,  and  blanch  during  the 
winter  as  required  for  use. 

"Endive  is  used  as  a  salad  at  times  of 
the  year  when  lettuce  and  similar  crops 
are  out  of  season." 

English  Walnut.    See  Walnvd. 


Europe  as  Fruit  Market.    See  Market. 
European  Grain  Aphis  on  Apple.    See 
Aphids, 

Evaporation  of  Apples 

The  utilization  of  the  poorer  grades  of 
fruit  is  frequently  an  important  matter 
to  the  grower.  That  portion  of  a  crop 
which  is  of  too  low  grade  to  market  in 
the  ordinary  way  can  often  be  made  to 
pay  a  large  part,  at  least,  of  the  expense 
of  maintaining  the  orchard  if  it  is  con- 
verted into  some  other  form  than  that 
practiced  with  the  better  grades.  In 
some  of  the  apple  growing  districts  the 
evaporating  industry  has  kept  pace  with 
the  planting  of  orchards  and  has  become 
an  important  factor  in  the  utilization  of 
the  fruit  which  is  unfit  or  would  prove 
unprofitable  for  marketing  in  the  fresh 
state.  In  some  of  the  older  apple  grow- 
ing sections,  such  as  Western  New  York, 
the  number  of  evaporators  in  use  is  very 
large,  and  for  many  years  the  industry 
has  been  well  established.  Its  present 
state  of  development,  however,  has  been 
a  matter  of  gradual  evolution.  During 
its  course  methods  have  changed  more  or 
less,  appliances  have  been  perfected,  and 
marked  improvement  in  the  construction 
of  the  evaporators  themselves  has  been 
accomplished. 

Many  evaporators  are  located  in  vil- 
lages, at  railroad  stations,  and  at  other 
central  points;  a  considerable  number, 
however,  are  erected  in  close  proximity  to 
or  in  conjunction  with  apple  orchards, 
owned  and  operated  by  the  fruit  growers 
themselves,  each  plant  being  Intended  on- 
ly for  "working  up"  the  fruit  not  other- 
wise marketed  from  a  single  orchard.  The 
evaporators  located  in  towns  or  viUageB 
are  usually  operated  by  men  who  make 
a  business  of  evaporating  fruit,  and  the 
apples  handled  in  them  are  bought 
wherever  they  can  be  obtained  to  best 
advantage.  These  are  generally  of  much 
larger  capacity  than  the  ones  at  the  or- 
chards, and  the  tsrpe  of  construction  and 
the  character  and  number  of  conven- 
iences correspond. 

The  average  weight  of  ripe  winter  ap- 
ples of  mixed  varieties  is  about  60  pounds 
to  the  bushel.    In  evaporating  them  about 
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40  pounds  of  water  per  bushel,  or  ap- 
proximately 5  gallons,  passes  off  in  the 
form  of  vapor.  The  evaporating  of  ap- 
ples may  be  said,  in  brief,  to  consist  of 
driving  oft  as  rapidly  as  possible,  by 
means  of  artificial  heat,  enough  of  their 
moisture  to  prevent  deterioration  through 
decay  or  other  natural  processes  which 
occur  in  fresh  fruit  and  at  the  same 
time  to  maintain  a  desirable  texture  and 
flavor. 

Buildings  formerly  used  for  other  pur- 
.  poses  are  frequently  converted  into 
evaporators.  An  old  dwelling  house,  a 
blacksmith  shop,  a  cheese  factory,  and 
even  a  school  house  and  a  church  are 
examples.  Others  are  built  substantially 
of  brick  or  stone,  thus  reducing  the  risk 
from  fire,  which  Is  an  important  consid- 
eration. 

A  large  quantity  of  fruit,  In  the  ag- 
gregate, is  still  dried  by  primitive  meth- 
ods. In  rural  communities,  especially 
where  the  "home  orchard"  represents 
the  extent  of  fruit  growing,  one  often 
sees  during  the  autumn  a  flat-topped 
rock,  the  roof  of  some  low,  easily  acces- 
sible shed,  or  other  flat  surface  on  which 
have  been  spread  apples,  sliced  or  quar- 
tered, for  drying  in  tiie  sun.  In  some 
sections  "strings"  of  quartered  apples 
hanging  by  a  doorway  to  dry,  or  behind 
a  kitchen  stove,  are  still  familiar  sights. 

While  much  of  this  sun-dried  fruit  is 
Intended  for  home  use,  large  quantities 
of  it  are  marketed,  and  it  is  also  export- 
ed to  some  extent  This  fruit  is  common- 
ly referred  to  as  "dried  apples,"  in  dis- 
tinction from  that  handled  in  evapor- 
ators, which  is  known  as  "evaporated  ap- 
ples." 

Types  of  Evaporators 

Many  types  of  evaporators  are  now  in 
use,  though  in  a  general  classification 
they  may  be  grouped,  for  convenience, 
under  a  few  heads.  The  more  important 
of  these  are: 

1.  Cook  stove  evaporators. 

2.  Portable  outdoor  evaporators. 

3.  Kiln  evaporators. 

4.  Tower  evaporators. 

5.  Miscellaneous  types. 

It  is  well  to  emphasize,  at  this  point. 


the  fact  that  the  descriptions  which  fol- 
low are  representative  of  types  only  and 
that  the  details  of  construction  and  ar- 
rangement admit  of  endless  modification. 
For  the  most  satisfactory  results,  how- 
ever, in  all  types,  thorough  ventilation 
is  essential  to  insure  a  good  circulation 
of  heated  currents  of  air. 

Cook-Stove  Evaporators 

Some  of  the  cook-stove  evaporators 
are  small  box-like  structures,  usually 
made  of  sheet  iron  or  galvanissed  iron,  of 
such  a  size  that  they  can  be  placed  on  . 
top  of  an  ordinary  cook  stove.  They  are 
arranged  for  holding  a  series  of  small 
trays,  on  which  the  fruit  is  placed  after 
it  has  been  prepared  for  drjrlng.  Vari- 
ous sizes  are  in  use,  from  one  covering 
only  a  portion  of  the  top  of  a  common 
kitchen  stove  and  having  a  capacity  of 
only  a  bushel  or  so  a  day,  to  those  re- 
quiring the  entire  top  of  a  stove  on  which 
to  operate  it. 

Another  style  consists  of  a  watertight 
rectangular  box  of  tin,  upon  the  upper 
surface  of  which  the  fruit  is  spread.  The 
heat  is  supplied  by  boiling  water,  with 
which  the  evaporator  is  filled,  the  tem- 
perature being  maintained  by  placing  one 
end  of  the  evaporator  on  top  of  a  stove. 
There  are  various  other  styles  of  this 
type. 

Portable  Outdoor  Evaporators 

Portable  evaporators  are  especially  con- 
venient when  it  is  desired  to  dry  only  a 
few  bushels  of  fruit  at  any  one  time.  The 
usual  sizes  have  a  capacity  of  5  to  10 
bushels  a  day,  and  even  more  in  some 
cases,  although  the  quantity  will  of 
course  vary  with  the  attention  given  to 
them.  As  they  are  complete  in  them- 
selves and  are  not  too  heavy  to  be  read- 
ily moved,  they  may  be  placed  where- 
ever  convenience  from  time  to  time  dic- 
tates. 

There  are  other  styles  of  this  type  ob- 
tainable from  manufacturers  which  are 
made  of  sheet  iron,  usually  galvanized. 
As  no  wood  enters  into  their  construc- 
tion, danger  from  fire  is  eliminated.  One 
of  these  styles  is  provided  with  a  heat 
deflector  and  so  constructed  that  hot 
currents  of  air  pass   over  the  fruit  as 
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well  as  up  through  it,  the  claim  being 
made  that  this  movement  of  air  induces 
a  more  rapid  drying  of  the  fruit  than 
in  ordinary  methods  of  construction. 

Kiln  Eyaporators 

Of  the  types  having  sufficient  capacity 
for  handling  apples  from  large  com- 
mercial orchards,  the  kiln  evaporator  is 
by  far  the  most  important 

While  the  principles  of  construction 
of  the  different  evaporators  of  this  type 
are  similar  in  all  cases,  the  details  and 
the  arrangement  of  the  appliances  are 
endlessly  varied. 

In  constructing  kilns  the  same  gen- 
eral principles  are  followed,  whether  the 
evaporator  is  a  small  one  with  only  a 

B. 


Fig.  1.  Flnt-floor  Plan  of  an  Bvaporator, 
sbowing  the  arrangement  of  the  principal  de- 
tails :  A,  doors ;  B,  windows :  C,  paring 
table :  D,  bleacher ;  B,  stairs ;  F,  chimney ; 
G,  furnace;  H,  pipes. 

single  kiln  or  an  extensive  establish- 
ment having  several  of  them.  The  most 
satisfactory  size  of  kiln,  all  things  con- 
sidered, is  about  20  feet  square.  This  is 
a  convenient  size  to  fill,  so  far  as  the 
preparation  of  the  fruit  is  concerned; 
the  heat  can  be  well  regulated,  made  suf- 
ficiently intense  for  the  purpose  desired, 
and  evenly  distributed,  so  that  the  fruit 
will  dry  uniformly,  and  for  various  mi- 
nor reasons  a  kiln  of  this  size  is  a  desir- 
able "unit"  in  the  construction  of  evap- 
orators of  this  type. 

A  kiln  consists  essentially  of  a  floor 
made  of  slats  and  placed  over  a  furnace 
room  or  over  a  system  of  steam  pipes. 
The  floor  is  usually  built  from  10  to  12 
feet  above  the  floor  of  the  furnace  room. 
Provision  should  be  made  for  regulating 
the  heat  by  means  of  small  openings  at 


the  base  of  the  walls,  communicating 
with  the  outside,  which  can  be  opened 
or  closed  as  desired.  The  inflow  of  cold 
air  can  thus  be  regulated.  Such  control 
is  especially  desirable  in  windy  weather. 
While  many  evaporators  are  constructed 
without  special  provision  of  this  kind,  it 
is  an  Important  point  to  have  such  open- 
ings, particularly  if  the  walls  are  brick 
or  otherwise  made  very  tight,  so  that 
there  is  but  little  circulation  of  air. 

If  the  evaporator  is  a  frame  building, 
the  walls  of  the  furnace  room  may  well 
be  plastered  or  covered  with  asbestos 
paper  to  lessen  the  danger  of  fire,  which 
may  otherwise  be  great,  because  of  the 
intense  heat  generated  within  them. 

If  the  walls,  at  least  the  portion  below 
the  kiln  fioor,  are  double,  with  an  air 
space  between  the  two  sides,  the  insula- 
tion will  be  more  perfect  than  if  they 
are  solid  or  of  only  a  single  thickness, 
thus  best  conserving  the  heat  and  in- 
creasing the  efficiency  of  the  plant  The 
height  of  the  walls  of  the  kiln  above 
the  drying  fioor  should  be  sufficient  to 
permit  an  attendant  to  work  on  the  floor 
conveniently  and  with  comfort. 

Some  means  for  the  escape  of  the  air 
laden  with  moisture  from  the  fruit  is 
necessary.  This  may  be  provided  for  by 
means  of  an  opening  in  the  roof,  or  a 
cupola-like  ventilator  may  be  built,  the 
sides  of  which  should  consist  of  slats 
placed  so  that  they  overlap  one  another 
as  in  an  ordinary  window  blind.  An- 
other form  of  ventilator  is  in  the  form 
of  a  tower  about  3  feet  square  and  ex- 
tending 8  or  10  feet  above  the  roof, 
which  is  sufficiently  high  to  cause  more 
or  less  draft,  and  hence  augments  the 
circulation  of  hot  air  through  the  fruit 


PifiT.  2.     Section  of  a  Kiln  Floor.  Showing  the 
Method  of  Construction. 
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The  kiln  floor  is  constructed  of  strips 
especially  designed  for  the  purpose. 
Such  floors  are  generally  made  of  pop- 
lar or  basswood  strips,  seyen-eighths  of 
an  inch  thick,  one  inch  wide  on  the  top 
surface  and  one-half  inch  wide  on  the 
under  side.  In  laying  the  floor,  these 
strips  are  placed  one-eighth  to  one- 
fourth  inch  apart  on  the  upper  surface. 
This  makes  the  space  between  them  wid- 
er on  the  under  side  than  on  the  upper, 
thus  allowing  the  small  particles  of  fruit 
which  work  down  between  them  to  drop 
through  without  clogging  the  interven- 
ing spaces.  Reference  to  Fig.  2  will 
make  plain  the  method  of  constructing 
the  floor. 

The  heating  apparatus,  parers,  slicers, 
bleachers,  details  of  arrangements,  etc., 
referred  to  here  are  described  under 
their  respective  headings. 

Tower  ETaporators 

At  one  time  tower  evaporators  were 
extensively  used  in  some  sections  for 
apples,  but  in  recent  years  this  type  has 
been  largely  superseded  by  the  kiln 
evaporator,  so  that  at  the  present  time 
there  are  comparatively  few  towers  in 
use. 

As  the  name  of  this  type  implies,  a 
tower  is  its  characteristic  feature  of  con- 
struction. It  may  be  likened  to  an  im- 
mense chimney,  provided  with  the  neces- 
sary appliances  for  receiving  the  fruit, 
except  that  the  heat  alone  is  allowed  to 
pass  through  it,  a  separate  flue  being 
provided  for  the  smoke. 

There  is  no  more  deflnitely  prescribed 
manner  in  which  these  towers  are  con- 
structed and  arranged  than  there  is  gov- 
erning the  construction  of  kiln  evapora- 
tors. They  may  consist  of  one  tower  or 
several.  If  several,  they  may  be  en- 
tirely disconnected  from  one  another. 
They  may  be  built  side  by  side  or  back 
to  back,  opening  on  the  opposite  sides. 
They  may  be  entirely  within  the  build- 
ing, extending  through  the  several  floors 
from  basement  to  roof  and  projecting 
above,  or  entirely  on  the  exterior,  open- 
ing into  the  interior  after  the  manner 
of  an  "outside  chimney,"  common  in 
some  sections  of  the  country.    They  may 


be  built  either  of  wood  or  brick.  They 
are  usually  from  4  to  6  feet  square,  in- 
side measure,  and  30  or  35  feet  in 
height,  as  desired.  Heat  is  supplied  by  a 
furnace  at  the  bottom  of  the  tower. 

There  are  two  principal  methods  of 
constructing  the  towers  in  regard  to  re- 
ceiving and  handling  the  fruit  to  be 
dried.  The  apparatus  in  one  case  con- 
sists of  two  endless  sprocket  chains  oper- 
ating over  wheels  properly  adjusted  at 
the  top  and  bottom  of  the  tower.  Each 
sprocket  chain  is  provided  with  swing- 
ing brackets,  corresponding  with  one 
another  on  each  chain,  for  holding  the 
racks  on  which  the  fruit  is  placed  for 
drying.  In  one  speclflc  make  of  appara- 
tus these  brackets  are  arranged  in  series 
of  six  each,  so  that  this  number  of  racks 
can  be  put  in,  one  immediately  above 
another.  A  space  of  two  feet  or  so  in- 
tervenes on  the  sprocket  chains  between 
each  series  of  six  brackets.  This  sprock- 
et-wheel-and-chain  device  for  carrying  the 
fruit  in  the  tower  is  turned  by  means 
of  a  crank,  which  works  on  the  outside 
of  the  tower. 

The  racks  on  which  the  fruit  is  dried 
consist  of  frames  4  feet  long  and  21^ 
inches  wide,  over  which  is  pleu^ed  gal- 
vanized wire  netting  having  a  ^  inch 
mesh.  This  size  of  rack  permits  the 
apparatus  on  which  the  racks  are  car- 
ried in  the  tower  to  work  readily,  those 
on  one  side  passing  upward,  while  those 
on  the  other  side  move  downward,  with- 
out interfering  with  one  another. 

In  this  method  the  point  of  admitting 
the  fruit  to  the  tower  is  near  the  base 
on  the  flrst  floor.  When  the  fruit  is  dry 
it  is  removed  at  the  same  point. 

In  operating  the  tower,  the  appara- 
tus is  turned  every  few  minutes  to  bring 
each  rack  of  fruit  in  its  course  to  the 
base  of  the  tower,  where  the  heat  is 
greatest.  In  this  way  it  is  made  to  dry 
uniformly,  and  each  rack  is  brought  re- 
peatedly into  view  of  the  one  in  charge; 
hence  he  is  always  able  to  know  its  exact 
condition. 

In  one  particular  evaporator  of  this 
kind  there  are  three  towers,  about  30 
feet  high,  each  holding  120  racks.  The 
capacity  of  a  single  tower  is  about  100 
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bushels  a  day.  The  fruit  is  prepared 
in  every  detail  the  same  as  for  drying 
in  kilns. 

In  the  other  method  the  racks  are 
about  4  feet  square  and  occupy  the  en- 
tire cross  section  of  the  tower  instead 
of  half  the  space,  as  in  the  method  just 
described.  The  racks  are  admitted  to 
the  tower  at  the  same  point  as  in  the 
other  style,  but  as  each  rack  is  put  in 
position  it  is  raised  by  a  lever  attach- 
ment, together  with  the  other  racks 
which  may  have  been  already  put  in 
place,  and  held  in  the  new  position  by 
dogs  or  clutches  which  work  automatic- 
ally, allowing  the  racks  to  be  moved  up- 
ward, but  not  permitting  them  to  move 
downward.  The  distance  which  the 
racks  are  raised  each  time  the  lever  is 
moved  is  sufficient  to  allow  another 
rack  to  be  inserted  below  them  at  the 
usual  point  of  admission.  It  will  thus 
be  seen  that  the  racks  are  gradually 
raised  from  the  point  of  insertion  on  the 
first  floor  to  the  point  on  the  second 
floor  where  they  are  removed.  The 
racks  do  not  come  into  the  view  of  the 
operator  from  the  time  they  are  insert- 
ed until  they  reach  the  place  where 
they  are  removed,  and  so  do  not  come 
under  the  same  scrutiny  of  the  opera- 
tor as  in  the  other  style.  The  arrange- 
ment of  the  furnaces  is  the  same  in  both 
methods  of  construction. 

Mlseellaneong  Types  of  Evaporators 

While  the  types  of  evaporators  previ- 
ously described  admit  of  endless  modifi- 
cation in  the  details  of  construction,  and 
other  types  and  styles  of  lesser  impor- 
tance are  frequently  seen,  there  is  but  one 
additional  evaporator  to  which  it  seems 
desirable  to  refer  in  this  connection.  The 
type  in  question  has  no  particular  desig- 
-nating  term  applied  to  it  Several  styles 
which  possess  some  features  similar  to 
this  one  have  been  called  "cabinet  evapor- 
ators," and  this  term  is  applicable  in  the 
present  instance.  While  it  appears  to  be 
largely  of  local  reputation,  it  is  believed 
to  possess  certain  points  of  merit  worthy 
of  more  extended  application  in  construct- 
ing evaporators  of  considerable  capacity. 


The   fruit  is  dried  on  racks  similar   to 
those  used  in  tower  evaporators. 

In  the  first  one  of  this  type  to  be  erect- 
ed, so  far  as  the  writer  has  been  able  to 
learn,  and  which  is  still  in  use,  the  com- 
partments in  which  the  fruit  is  dried  are 
located  in  the  central  part  of  a  large  room 
in  which  the  fruit  is  sliced  and  handled 
after  it  is  removed  from  the  evaporator. 
Each  compartment,  of  which  there  are 
three,  is  slightly  more  than  eight  feet 
square,  or  large  enough  in  cross  section 
to  receive  four  racks  (two  square)  on  the 
same  plane.  The  two  opposite  faces  or 
sides  of  these  compartments  are  a  series 
of  narrow  doors,  about  six  inches  wide 
and  slightly  more  than  four  feet  long, 
which  extend  horizontally.  These  doors 
are  hinged  on  the  lower  side  and  held  in 
place  by  a  button  at  the  top.  The  sides 
of  the  interior  are  supplied  with  cleats 
on  which  the  racks  rest.  Two  racks 
placed  one  directly  on  the  other  are  ad- 
mitted at  each  door.  In  the  particular 
case  in  question,  there  is  sufficient  space 
between  the  fioor  and  ceiling  of  the  room 
for  eleven  of  these  doors,  each  door  ad- 
mitting, as  stated,  two  racks.  It  will  thus 
be  seen  that  the  capacity  of  each  compart- 
ment is  88  racks. 

As  arranged  in  this  evaporator,  the 
racks  are  admitted  to  the  drying  compart- 
ments on  the  same  side  of  the  room  that 
the  apples  are  sliced,  the  ones  that  are  put 
in  first  being  pushed  to  the  opposite  side 
of  the  compartment,  thus  making  room 
for  the  second  set  of  racks  in  the  course. 
The  attendant  in  charge  of  the  drying 
makes  his  examinations  and  removes  the 
fruit  when  dry  through  the  doors  on  the 
opposite  side  of  the  compartment. 

It  will  thus  be  seen  that  the  method  of 
handling  the  fruit  is  similar  to  that  em- 
ployed in  the  case  of  the  tower  driers,  but 
the  work  is  all  done  on  a  single  floor  of 
the  evaporator. 

The  heat  is  supplied  by  a  system  of 
steam  pipes  which  extend  in  horizontal 
tiers  through  the  compartments  between 
the  racks. 

Evaporator  Appliances,  Ete. 

During  the  development  of  the  industry, 
the  machinery  and  other  appliances  used 
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in  the  process  of  evaporating  apples  have 
undergone  great  changes,  until  at  the 
present  time  a  high  degree  of  perfection 
has  been  attained.  Reference  to  some  of 
the  more  important  articles  for  equipping 
an  evaporator  may  be  of  value  to  those 
who  are  unfamiliar  with  them.  Nearly  all 
of  them  may  be  obtained  from  manufac- 
turers ready  for  use,  hence  detailed  de- 
scriptions are  unnecessary  in  most  cases. 

Paring  Tables 

There  are  two  general  plans  of  construc- 
tion. One  consists  of  a  single  long  table 
common  to  all  the  machines;  the  other, 
individual  tables,  one  for  each  parer. 

Where  several  hand  parers  are  used 
they  are  commonly  placed  on  opposite 
sides  of  a  relatively  wide  table,  through 
the  center  of  which,  between  the  two 
rows  of  parers,  is  a  sluice  10  or  12  inches 
wide  and  as  many  inches  deep.  An  end- 
less belt  the  width  of  the  sluice  covers 
its  bottom.  This  belt  works  on  rollers 
and  is  operated  by  means  of  a  crank  at 
the  outer  end.  As  the  apples  are  trimmed 
they  are  thrown  into  this  sluice,  and  the 
helper  who  attends  to  the  bleacher  fills 
the  crates  or  trays  in  which  the  fruit  is 
handled  by  turning  the  crank  which 
moves  the  belt  forward,  carrying  with  it 
the  fruit  which  has  been  placed  thereon. 
By  this  means  all  the  trimmers  contrib- 
ute to  the  filling  of  a  single  tray,  thus 
making  It  possible  to  get  all  the  fruit 
into  the  bleacher  in  the  shortest  possible 
time  after  It  is  pared.  This  is  considered 
essential  in  order  to  make  the  highest 
grade  product.  Such  a  table  as  this  is 
especially  adapted  to  small  evaporators 
which  are  run  entirely  by  hand  power. 

In  power  evaporators  a  long  table  com- 
mon to  all  the  parers  is  generally  used. 
The  necessary  carriers  for  removing  the 
apples  and  the  parings  operate  beneath 
the  table.  If  individual  tables  are  used 
in  such  cases,  a  small  sluice  may  con- 
nect each  table  with  a  carrier  which 
works  Just  beneath  the  floor,  which  car- 
rier in  turn  delivers  to  an  elevator  that 
connects  with  the  bleacher.  By  thus 
placing  below  the  floor  the  carrier  which 
takes  the  fruit  from  the  tables,  the  space 
above  is  left  unobstructed,  which  would 


not  be  the  case  were  the  individual  tables 
connected  with  a  common  carrier. 

Paring  Machines 

Paring  machines  are  made  for  opera- 
ting either  by  hand  or  power.  The  more 
recent  patterns  have  two,  or  even  three 
forks  for  holding  the  apples  while  they 
are  being  pared.  The  attendant  puts  an 
apple  on  one  of  the  forks  while  one  on 
another  fork  is  being  peeled. 

The  number  of  bushels  which  can  be 
pared  in  a  given  time  of  course  varies 
with  the  size  and  condition  of  the  fruit, 
but  70  or  75  bushels  for  a  day  of  ten 
hours  (or  even  more  if  the  fruit  is  of 
good  size  and  the  machine  is  speeded 
up  to  its  limit)  is  not  an  unusual  amount 
for  a  good  power  machine. 

The  hand  machines  are  equally  com- 
plete and  satisfactory  in  their  working. 
Under  favorable  conditions  an  experi- 
enced operator  will  pare  60  or  more  bush- 
els a  day  if  the  fruit  is  not  too  small. 

Bleachers 

In  order  to  make  the  fruit  as  white  as 
possible,  it  is  usually  subjected  to  the 
fumes  of  burning  sulphur.  The  apparatus 
in  which  the  fumes  are  applied  is  called 
a  bleacher. 

The  form  and  manner  of  construction 
vary  greatly,  as  do  most  of  the  other  ap- 
pliances. The  requisites  are  a  perfectly 
tight  compartment  having  a  capacity  com- 
mensurate with  the  size  of  the  evaporator 
and  the  necessary  facilities  for  burning 
the  sulphur. 

Perhaps  the  simplest  form  of  construc- 
tion consists  of  a  box  sufficiently  long 
to  meet  the  requirements,  placed  hori- 
zontally, and  large  enough  in  cross  sec- 
tion to  admit  the  boxes  or  crates  in  which 
the  fruit  is  handled.  Rollers  are  placed 
in  the  bottom,  on  which  the  crates  rest, 
which  permit  them  to  be  moved  along 
with  but  little  friction.  The  crates  are 
entered  at  one  end  of  the  bleacher,  those 
previously  put  in  being  pushed  along  to 
make  room  for  the  following  ones.  The 
sulphur  is  usually,  burned  immediately 
below  the  point  where  the  fruit  is  put  into 
the  bleacher.  A  short  piece  of  stovepipe 
is   placed   at   the   opposite   end    for   the 
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escape    of    the    fumes    after    they    have 
passed  through  the  bleacher. 

Another  simple  bleacher  in  which  the 
fruit  is  handled  in  bulk  (not  in  crates) 
consists  essentially  of  a  large  square  box, 
the  interior  of  which  is  fitted  with  a 
series  of  inclined  planes  sloping  in  op- 
posite directions  to  prevent  the  fruit  from 
dropping  to  the  bottom  in  a  compact 
mass.  The  fruit  is  usually  admitted  at  the 
top  directly  from  the  paring  table.  It 
then  rolls  from  one  inclined  plane  to  an- 
other to  the  bottom,  where  there  is  the 
necessary  opening,  with  means  for  closing 
it  tightly  to  prevent  the  escape  of  the 
sulphur  fumes,  for  removing  the  fruit 
when  it  is  bleached.  The  sulphur  is 
burned  beneath  the  lowest  inclined  plane. 

In  the  case  of  the  bleacher  where  trays 
are  used  the  sides  of  the  interior  are  pro- 
vided with  series  of  cleats  for  supporting 
the  trays  in  which  the  fruit  is  handled. 
The  distance  between  the  cleats  is  slight- 
ly more  than  the  depth  of  the  trays.  The 
sides  toward  the  platform  consist  of  series 
of  closely  fitting  doors  about  six  Inches 
wide,  placed  horizontally,  through  which 
the  trays  are  entered  and  removed  from 
the  bleachers.  The  trays  of  fruit  are  put 
into  the  bleachers  and  left  in  the  sulphur 
fumes  a  sufilciently  long  time  for  the  fruit 
to  bleach.  The  sulphur  is  burned  at 
the  bottom  of  the  bleachers,  and  the  tall 
shafts  which  are  to  be  seen  projecting 
from  the  top  are  ventilators,  which  give 
sufiicient  draft  to  take  the  fumes  up 
through  the  fruit  and  to  allow  their  es- 
cape at  a  point  some  distance  above  the 
workmen. 

While  all  of  these  types  may  do  the 
work  well,  they  are  so  constructed  that 
much  handling  and  lifting  of  the  fruit  is 
necessary. 

There  is  an  upright  style  in  common 
use  in  some  sections,  which  reduces  the 
lifting  of  the  fruit  by  hand  to  a  minimum 
and  serves  not  only  as  a  bleacher,  but  also 
as  an  elevator.  This  is  especially  suited 
to  the  smaller,  two-story  evaporators, 
operated  without  mechanical  power,  in 
which  the  slicing  is  done  on  the  second 
floor  and  having  the  kiln  floor  on  the 
same  level.     By  this  means  the  fruit  is 


raised  from  the  first  or  paring  room 
floor  to  the  level  of  the  kiln  floor  while 
it  is  being  bleached. 

The  construction  is  comparatively  sim- 
ple. It  consists  of  an  upright  box  extend- 
ing from  the  first  floor  to  three  or  four 
feet  or  any  convenient  height  above  the 
secondr  The  cross  dimensions  are  such 
as  to  admit  the  crates  or  trays  in  which 
the  fruit  is  handled.  The  crates  are  ad- 
mitted to  the  bleacher  at  a  convenient 
height,  18  inches  or  two  feet  from  the 
bottom,  through  a  trapdoor  or  some 
other  arrangement  which  can  be  tightly 
closed  to  prevent  the  escape  of  the 
sulphur  fumes. 

A  movable  frame,  slightly  smaller  than 
the  cross  dimensions  of  the  bleacher,  rests 
on  a  solid  support  Just  below  the  point 
where  the  crates  are  entered  and  on 
which  the  crates  are  placed  when  pushed 
inside.  This  frame  is  connected  with  a 
level  at  the  top  of  the  bleachers  by  means 
of  iron  rods  which  are  attached  to  a  cross 
arm  on  the  level  and  extend  down  the 
sides  of  the  bleacher  to  the  frame.  The 
relative  length  of  the  long  and  short  arms 
of  the  level  must  be  such  that  in  the 
sweep  of  the  long  arm  the  frame  on  which 
the  crates  rest  will  be  raised  a  distance 
slightly  greater  than  the  deptl}  of  the 
crates  in  which  the  fruit  is  handled. 
There  are  dogs,  or  catches,  on  the  inside 
of  the  bleacher,  which  work  automatically 
and  permit  the  crates  to  be  moved  up- 
ward, but  not  downward.  When  a  crate 
is  put  in  place,  the  lever  is  pulled  down, 
usually  by  means  of  a  rope  which  passes 
through  the  second  floor  within  convenient 
reach  of  the  helper  who  handles  the 
crates.  The  crate  which  was  last  put  into 
the  bleacher  and  all  that  may  have  been 
put  in  previously  are  raised  to  the  point 
where  they  are  caught  by  the  clutches 
Just  mentioned  and  so  held  in  that  posi- 
tion. On  releasing  the  lever,  it  regains 
its  former  position  and  the  frame  drops 
to  its  place  Just  below  the  level  of  the 
doorway  through  which  the  crates  are 
admitted  and  is  then  ready  for  receiving 
another  crate.  A  small-sized  stovepipe  or 
other  tubing  should  extend  from  the  top 
of  the  bleacher  to  the  exterior  of  the 
building  to  permit  the  escape  of  the  sul- 
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phur  fumes  aft^r  they  have  passed 
through  the  fruit. 

The  crates  are  removed  through  a  tight- 
ly closing  door  in  the  bleacher  on  the  sec- 
ond floor,  where  the  apples  are  sliced  and 
spread  on  the  kiln  floor. 

The  sulphur  Is  burned  at  the  bottom  of 
the  bleacher,  below  the  point  where  the 
fruit  is  admitted.  It  is  a  safe  proyision 
to  have  this  portion  of  the  bleacher  coated 
with  cement  or  lined  with  asbestos,  espe- 
cially the  floor,  to  lessen  the  danger  of 
fire. 

Perhaps  the  most  satisfactory  bleacher 
for  evaporators  in  which  an  engine  Is  in- 
stalled is  the  "power"  or  "horizontal" 
type.  Its  characteristic  feature  is  the 
movable  bottom,  or  rather  false  bottom, 
on  which  the  fruit  is  carried  through  the 
bleacher. 

Briefly  stated,  this  bleacher  consists  of 
a  tight  box  about  three  feet  square  and 
20  or  more  feet  long,  the  length  being 
regulated  by  the  capacity  of  the  evapo- 
rator in  connection  with  which  it  is 
operated  and  the  time  it  is  desired  to 
bleach  the  fruit. 

The  apples  are  conveyed  from  the  par- 
ing room  to  the  bleacher  by  a  carrier,  or 
elevator,  similar  to  those  already  referred 
to,  and  are  dropped  into  one  end  of  the 
bleacher,  falling  on  the  movable  bottom, 
which  consists  of  an  endless  belt  of 
"lugs,"  turned  by  the  proper  gear  attach- 
ment. The  speed  of  movement  is  gov- 
erned by  the  gearing,  and  is  adjusted 
to  correspond  with  the  time  it  is  de- 
sired to  keep  the  fruit  in  the  bleacher 
and  the  length  of  the  latter.  When 
the  fruit  has  been  carried  through 
the  bleacher.  It  passes  to  the  slicer,  which 
is  located  in  close  proximity  to  the  bleach- 
er. The  end  of  the  bleacher  is  closed 
when  in  actual  operation  by  means  of  a 
closely  fltted  piece  of  canvas  or  other  ef- 
fective arrangement.  Provision  for  the 
escape  of  the  fumes  may  be  supplied  as 
suggested  in  connection  with  the  upright 
type  previously  described. 

Sulphur  Stoves 

In  a  large  proportion  of  instances  noth- 
ing more  elaborate  than  a  broken  or 
otherwise  discarded  iron  kettle  or  some 


similar  receptacle  is  used  for  containing 
the  burning  sulphur.  This  is  the  case  if 
the  compartment  in  which  the  sulphur  is 
burned  is  a  portion  of,  or  in  direct  com- 
munication with  the  bleacher.  In  other 
instances,  such  as  the  power  bleacher  Just 
described,  where  in  some  cases  it  is  more 
convenient  to  bum  sulphur  at  some  dis- 
tance from  the  bleacher,  a  small  sheet- 
iron  stove  about  a  foot  square  and  12  or 
15  inches  high  is  used.  This  is  connected 
with  the  bleacher  by  means  of  a  small 
stovepipe. 

Slicing  Macliines 

There  are  several  styles  of  slicers  now 
obtainable  which  are  operated  by  hand, 
foot,  or  mechanical  power.  In  general, 
they  consist  of  a  table  in  which  a  series 
of  knives  is  so  arranged  that  when  the 
apples  are  carried  over  them  by  a  revolv- 
ing arm  they  are  cut  into  slices.  In  at 
least  one  type  the  apples  are  delivered  to 
the  slicing  table  by  an  attachment  which 
works  automatically. 

The  capacity  of  slicers  varies  somewhat, 
as  does  the  industry  of  the  men  who  oper- 
ate them,  but  from  200  to  400  bushels  for 
a  day  of  ten  hours  may  be  expected  of  a 
good  machine. 

Small  hand  slicers  which  slice  only  a 
single  apple  at  a  time  are  sometimes  used 
in  the  smaller  evaporators. 

Quartering  machines  are  used  instead 
of  slicers,  if  it  Is  desired  to  dry  the  fruit 
in  quarters  instead  of  slices. 

Crates  and  Trays 

Crates  and  trays  are  essential  accesso- 
ries. A  relatively  large  supply  facilitates 
the  handling  of  the  fruit  both  before  and 
after  it  is  pared,  especially  where  there 
are  no  elevators  or  carriers  to  convey  the 
fruit  from  one  point  in  the  evaporator  to 
another.  They  are  usually  made  to  hold 
about  a  bushel.  The  bottoms  of  those  in 
which  apples  are  bleached  should  be  made 
of  narrow  slats,  and  preferably  also  the 
sides,  to  permit  a  free  circulation  of  the 
sulphur  fumes  through  the  fruit. 

Backs 

In    the   construction    of   all    racks    on 

which  fruit  is  dried,  whether  for  use  in  a 
large  tower  evaporator  or  in  a  small  cook 
stove  type,  a  special   caution  should  be 
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observed  to  select  only  the  best  grades 
of  galvanized  wire  netting  for  making 
the  racks.  If  poorer  grades  are  used  the 
acids  of  the  fruit  are  likely  to  act  on 
the  metals,  producing  undesirable  re- 
sults. 

Heating  Apparatus 

Satisfactory  results  are  so  dependent 
upon  the  heating  apparatus  that  this 
becomes  one  of  the  most  important  fea- 
tures of  an  evaporator. 

In  the  smaller  types  of  evaporators, 
where  comparatively  little  is  involved 
and  the  question  of  fuel  does  not  enter 
seriously  into  consideration,  almost  any 
small  stove  commensurate  with  the  size 
of  the  particular  evaporator  in  question 
may  be  used. 

In  the  larger  kiln  evaporators  the  mat- 
ter is  a  more  important  one.  Formerly, 
ordinary  cast-iron  stoves  were  used  con- 
siderably, two  or  more  of  them  frequent- 
ly being  required  to  heat  a  single  kiln, 
but  these  have  largely  gone  out  of  use. 
In  their  stead  large  furnaces  are  now 
most  commonly  used.  These  are  spe- 
cially designed  for  the  purpose  and  are 
provided  with  relatively  large  fire  pots, 
correspondingly  large  ash  pits,  and  large 
radiating  surfaces.  As  it  is  necessary  to 
bum  a  relatively  large  quantity  of  fuel 
in  a  given  time,  the  size  of  the  grate  is 
made  with  this  end  in  view.  For  a  kiln 
floor  20  feet  square,  or  400  square  feet 
of  surface,  the  grate  surface  is  usually 
about  three  feet  in  diameter,  containing 
from  five  to  seven  square  feet. 

As  to  the  most  satisfactory  length  of 
pipe  connecting  the  furnace  and  chim- 
ney, opinions  differ.  Perhaps  the  most 
common  method  of  piping  is  the  follow- 
ing: The  furnace,  with  two  flanges  for 
attaching  the  pipe,  is  placed  in  the  cen- 
ter; the  pipe  from  each  flange  is  then 
extended  to  the  side  of  the  room  opposite 
the  chimney,  and  from  this  point  the  two 
sections,  extending  in  opposite  directions, 
follow  the  wall,  at  a  distance  of  two  or 
three  feet  from  it,  to  the  chimney.  In 
a  kiln  20  feet  square,  some  65  or  70  feet 
are  thus  required.  Ten-inch  pipe  is  a 
common  size  to  use  for  this  purpose.  It 
is  placed  about  three  feet  below  the  kiln 
floor. 


Some  operators  think  that  a  better  dis- 
tribution of  heat  Is  obtained  if  the  pipes 
extend  back  and  forth,  two  or  three  feet 
apart,  under  the  entire  floor  of  the  kiln, 
thus  requiring  200  feet  or  more  instead 
of  the  shorter  length  above  suggested. 
The  greater  length,  however,  is  less  fre- 
quently used  than  the  smaller. 

In  some  cases  the  heat  is  so  intense 
directly  over  the  furnace  that  the  fruit 
dries  more  rapidly  in  the  center  of  the 
floor  than  about  the  sides.  To  regulate 
this  and  make  the  drying  as  uniform  as 
possible,  a  "deflector,"  consisting  of  a 
piece  of  sheet  iron  or  tin  several  feet 
square,  is  attached  to  the  floor  directly 
above  the  furnace. 

Open  grates,  which  in  effect  are  fur- 
naces with  all  parts  above  the  grates 
removed,  are  used  occasionally  and  are 
recommended  by  some  because  they  re- 
quire less  fuel,  less  attention  to  firing, 
and  will  dry  the  fruit  in  a  shorter  space 
of  time.  On  the  other  hand,  so  much 
dust  rises  from  them  that  they  are  not 
used  in  making  the  best  grades  of  fruit. 

Tower  evaporators  may  be  heated  by 
the  same  style  of  furnaces  that  are  used 
in  kiln  driers.  The  size  of  furnace  suffi- 
cient to  evaporate  a  given  quantity  of 
fruit  in  a  given  time  is  probably  about 
the  same  in  either  type  of  evaporator. 

Tn  some  respects  a  steam  system  is  the 
most  satisfactory  method  of  heating,  but 
it  is  comparatively  little  used,  possibly 
due  to  the  larger  first  cost  of  installing 
such  a  system.  It  is  especially  applicable 
in  case  of  evaporators  that  are  operated 
in  connection  with  some  other  business 
that  requires  the  use  of  considerable 
steam  power,  such  as  a  large  cider  mill, 
which  requires  the  power  for  running 
the  presses. 

In  kiln  evaporators  the  steam  pipes 
are  generally  placed  in  as  close  proxim- 
ity to  the  floor  of  the  drying  room  as  Is 
convenient — within  a  foot  or  even  closer. 
That  every  steam  pipe  nearest  the  floor 
may  supply  the  greatest  amount  of  heat 
it  should  have  its  own  return  to  the 
main  return  of  the  system. 

One  inch  pipe  is  generally  used  for 
such  systems.  No  very  definite  data  are 
available  in  regard  to  the  amount  neces- 
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sary  to  supply  the  requisite  heat  Sev- 
eral kilns,  however,  which  are  said  to 
work  admirably,  have  about  650  running 
feet  of  pipe  for  every  100  square  feet  of 
floor  space.  One-half  of  this  is  "riser," 
the  other  half  "return." 

In  the  type  of  evaporator  referred  to  as 
"cabinet  evaporators,"  the  length  of  one 
inch  steam  pipe  required  per  square  foot 
of  surface  directly  exposed  to  the  pipes 
is  considerably  less  than  in  the  case  of 
the  kiln  just  described,  although  it  is 
probable  that  in  the  system  in  question 
a  greater  degree  of  heat  can  be  main- 
tained than  with  the  usual  piping  for  a 
kiln.  As  previously  mentioned,  in  this 
system  the  pipes  are  arranged  in  hori- 
zontal tiers,  the  racks  on  which  the  fruit 
is  placed  being  inserted  between  them. 
Hence,  the  upper  racks  receive  more  or 
less  heat  from  the  lower  tiers,  as  well 
as  from  those  to  which  they  are  directly 
exposed.  In  one  evaporator  of  this  type, 
which  gives  excellent  satisfaction,  and  in 
which  the  drying  compartments  are 
about  nine  feet  square — that  is,  large 
enough  to  hold  four  four-foot  racks  (two 
square)  in  the  same  plane — ^there  are 
thirty-two  one-inch  pipes  in  each  tier. 
Each  pipe  is  about  SM*  feet  in  length,  or 
approximately  270  feet  in  each  tier.  In 
the  evaporator  referred  to  there  are  eight 
tiers  in  each  compartment.  Eight  racks — 
two  deep — are  placed  between  each  tier 
of  pipes. 

In  another  evaporator  of  this  type,  hav- 
ing a  capacity  of  400  bushels  every  twen- 
ty-four hours,  a  40-horsepower  boiler, 
with  about  15  square  feet  of  grate  sur- 
face, furnishes  the  necessary  steam  when 
run  at  a  pressure  of  40  to  50  pounds. 
This  is  sufficient  for  drying  the  fruit  and 
for  running  the  parers,  slicers,  elevators, 
etc.,  required  to  handle  this  quantity  of 
fruit.  The  steam  pressure  at  which  such 
systems  are  run  varies  considerably  ac- 
cording to  the  individual  requirements  of 
the  systems.  A  range  of  from  40  to  90 
pounds  has  been  noted  in  difTerent  evap- 
orators. 

Fuel 

Where  the  owner  of  an  evaporator  has 
an  abundant  supply  of  wood  and  it  can 


be  cut  at  times  of  leisure,  this  is  probably 
the  least  expensive  fuel  in  actual  cash 
outlay  that  can  be  had  in  most  of  the 
apple-growing  sections.  In  fact,  under 
these  conditions,  it  is  commonly  esti- 
mated that  the  fuel  costs  nothing.  But  in 
a  great  number  of  cases  fuel  has  to  be 
bought,  even  by  operators  who  are  drying 
apples  from  their  own  orchards. 

For  kiln  evaporators  using  the  common 
type  of  furnaces,  hard  coal  is  probably 
the  most  satisfactory  fuel,  and  requires 
less  attention  than  any  other.  Coke  is 
sometimes  used,  and  if  it  were  as  satis- 
factory as  coal,  other  things  being  equal, 
it  would  be  the  cheaper  fuel.  But  it  re- 
quires much  attention,  and  even  with  the 
best  of  care  it  is  difficult  to  maintain 
a  uniform  degree  of  heat  A  combination 
of  coal  and  coke  is  sometimes  used  with 
satisfactory  results,  in  which  case  the 
faults  and  advantages  of  one  tend,  in  a 
measure,  to  equalize  those  of  the  other. 

In  a  steam-heated  plant  soft  coal  serves 
the  purpose  in  a  satisfactory  way,  and 
in  most  apple-growing  sections  is  prob- 
ably cheaper  than  any  other  fuel  that  is 
readily  available. 

Quantity  of  Fuel  BeqiiJred 

While  the  amount  of  fuel  necessary  to 
dry  a  given  quantity  of  fruit  will  vary 
more  or  less,  depending  upon  the  condi- 
tions of  the  weather,  the  efficiency  of  the 
furnace,  the  construction  of  the  kiln,  the 
percentage  of  moisture  to  be  left  in  the 
fruit,  and  various  other  things,  it  is 
roughly  estimated  that  a  ton  of  hard 
coal,  for  a  kiln  evaporator,  will  make  a 
ton  of  dried  fruit.  Probably  the  average 
requirement  is  rather  more  than  this. 
It  is  claimed  that  a  tower  evaporator  re- 
quires slightly  less  for  the  same  results. 
Open  grates  also  considerably  reduce  the 
amount  of  fuel  necessary  for  a  given 
quantity  of  fruit,  but  on  account  of  their 
objectionable  features  they  can  not  be 
used  for  the  better  grades  of  apples. 
Coke  is  rather  more  efficient,  2,600  to 
2,700  pounds  of  apples  being  evaporated, 
it  is  claimed,  by  a  ton  of  fuel. 

A  good   steam   system   should   require 
considerably  less  than  a  ton  of  soft  coal 


928 


ENCYCLOPEDIA   OF   PRACTICAL   HORTICULTURE 


to  a  ton  of  dried  fruit,  one  estimate  be- 
ing about  one-half  this  amount. 

These  estimates  are  for  evaporating 
sliced  fruit.  If  the  apples  are  quartered 
or  dried  whole,  being  merely  pared  and 
cored,  Qonslderably  more  fuel  is  required. 
From  26  to  50  per  cent  more  fuel  should 
probably  be  estimated  for  in  such  cases. 

Apples  Suitable  for  ETaporatfon 

There  is  an  increasing  demand  for 
dried  apples  of  the  highest  quality.  The 
tendency  has  sometimes  been  to  make 
quantity  at  the  expense  of  quality.  But 
prices  are  governed  not  only  by  the  sup- 
ply but  also  by  the  grade.  The  cleanest, 
whitest  fruit,  that  is  well  cored,  trimmed, 
bleached,  ringed,  and  dried,  is  most  in  de- 
mand. Carelessness  in  any  particular 
injures  the  product. 

Primarily  the  economic  usefulness  of 
an  apple  evaporator  is  through  its  utili- 
zation of  windfalls  and  the  poorer  grades 
of  fruit  which  can  not  be  marketed  to 
good  advantage  in  a  fresh  state,  and  it  is 
these  grades  that  are  most  often  evapor- 
ated. But  the  magnitude  of  the  crop  also 
influences  the  grade  of  the  evaporated 
product  in  a  decided  way.  In  seasons 
of  abundant  crops  and  low  prices  for 
fresh  fruit  large  quantities  of  apples  that 
would  ordinarily  be  barreled  are  evap- 
orated and  the  grade  of  stock  produced 
is  correspondingly  improved.  On  the 
other  hand,  in  years  of  scanty  crops,  when 
all  apples  that  can  possibly  be  shipped 
are  in  demand  at  high  prices,  only  the 
very  poorest  fruit  is  evaporated,  as  a  rule, 
thus  lowering  the  grade  of  the  output. 

The  commercial  grading  of  evaporated 
apples  is  based  primarily  on  appearance 
rather  than  on  dessert  quality,  and  the 
fact  that  one  variety  may  make  a  better 
flavored  product  than  another  is  not  con- 
sidered. As  a  rule,  a  product  of  high 
commercial  grade  can  be  made  from  any 
sort  which  has  a  firm  texture  and 
bleaches  to  a  satisfactory  degree  of 
whiteness.  A  variety  of  high  dessert 
quality,  such  as  the  Northern  Spy,  may 
be  expected  to  make  an  evaporated 
product  of  correspondingly  high  flavor. 

In  sections  where  the  Baldwin  apple  is 
grown  extensively  it  is  in  demand  at  the 


commercial  evaporators,  as  it  meets  the 
requirements  in  a  fair  degree  and  it  is 
also  available  in  relatively  large  quanti- 
ties. In  the  Ben  Davis  sections  that  va- 
riety supplies  a  similar  demand. 

Most  early  varieties  lack  sufficient  firm- 
ness of  texture  for  the  best  results  and 
are  undesirable  on  this  account.  On  the 
other  hand,  some  comparatively  early 
sorts,  such  as  Gravenstein  and  Yellow 
Summer  Pearmain,  are  considerably 
prized  in  some  sections;  the  dessert  qual- 
ity of  the  latter  is  especially  high. 

Similarly  the  product  made  from  other 
sorts  possesses  qualities  that  are  due 
more  or  less  to  varietal  characteristics. 
For  instance,  that  from  Esopus  is  said  to  be 
unusually  white;  Hubbardston  and  varie- 
ties of  the  Russet  group  also  make  very 
white  stock.  The  latter  make  relatively 
a  large  amount  of  stock,  by  weight,  to  a 
given  quantity  of  fresh  fruit.  Limber- 
twig  is  said  to  produce  from  one  and  one- 
half  to  two  pounds  a  bushel  more  of  dried 
stock  than  most  sorts  do,  but  it  is  not 
as  white  as  that  from  some  other  varie- 
ties. 

Preparing  the  Fruit  for  Drying 
Faring 

.  No  special  comments  are  necessary  un- 
der the  head  of  paring,  save  to  mention 
this  step  in  the  order  in  which  it  occurs 
in  the  preparation  of  the  apples  for  dry- 
ing. The  apples  are  cored  in  the  same 
operation  by  an  attachment  applied  to 
the  paring  machine  for  this  purpose.  The 
fruit  is  automatically  forced  from  the 
fork  and  drops  to  the  table,  where  it  is 
next  taken  in  hand  by  the  trimmers.  In 
the  smaller  evaporators  the  slicing  is 
often  done  at  the  time  of  paring  by  a 
slicing  attachment  applied  to  the  parers. 
In  nearly  all  the  evaporators  the  paring 
and  trimming  are  done  by  women  and 
girls. 

Trimming 

In  paring  the  fruit  there  is  usually 
more  or  less  skin  left  around  the  stem 
and  calyx  of  the  apples  and  any  irregular 
places  that  may  occur.  There  will  be 
wormholes,  decayed  spots,  and  other  blem- 
ishes which  will  detract  from  the  appear- 
ance of  the  product,  if  allowed  to  remain. 
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Even  bruises  are  objected  to  by  the  most 
exacting  operators.  Hence  all  such  de- 
fects are  cut  out  as'  soon  as  the  fruit 
is  pared  if  the  highest  grade  of  product 
is  expected.  This  is  done  with  an  ordi- 
nary straight-back,  sharp-pointed  knife, 
having  a  blade  two  and  one-half  or  three 
inches  long. 

Bleaching 

The  fumes  of  burning  sulphur  are  em- 
ployed not  only  to  make  the  fruit  white 
where  the  freshly  cut  surfaces  have  be- 
come discolored  by  contact  with  the  air, 
but  to  prevent  further  discoloration  after 
it  is  sliced.  Sulphuring  is  also  generally 
supposed  to  be  necessary  to  destroy  fungi 
and  insects,  though  under  present  meth- 
ods of  handling  this  is  open  to  question. 

There  are  no  definite  standards  govern- 
ing the  bleaching  as  to  the  time  required, 
amount  of  sulphur  necessary  to  accom- 
plish the  desired  end,  etc.  The  aim  is  to 
treat  until  enough  of  the  fumes  have  been 
absorbed  by  the  apples  to  prevent  discolor- 
ation after  they  are  sliced  and  exposed 
to  the  air.  If  it  is  found  that  the  fruit  is 
not  retaining  its  clean,  white  appearance 
with  the  treatment  that  is  being  given, 
either  the  length  of  time  that  the  fruit  is 
kept  in  the  bleacher  is  increased  or  more 
sulphur  is  burned  in  the  customary  time 
for  bleaching.  Due  caution  should  be  ex- 
ercised, however,  in  this  connection,  in- 
asmuch as  the  bleaching  of  desiccated 
fruits  with  sulphur  fumes  is  open  to  criti- 
cism. The  sale  of  fruit  containing  sul- 
phurous acid  in  any  considerable  quantity 
is  prohibited  by  the  pure  food  laws  of 
some  states,  as  well  as  being  restricted 
in  some  of  the  foreign  markets.  The  Fed- 
eral pure  food  law  will  also  make  definite 
restrictions. 

In  many  cases  the  bleaching  process  is 
doubtless  continued  much  longer  than  is 
necessary  for  the  desired  results.  Until 
some  definite  standards  are  established 
and  recognized,  the  greatest  care  should 
be  exercised  not  to  bleach  more  than  the 
minimum  required  to  maintain  the  de- 
sired color  a  reasonable  length  of  time. 

The  allotted  time  for  bleaching  in  a 
large  number  of  evaporators,  from  which 
information  has  been  secured,  varies  from 
twenty  minutes  to  one  and  one-half  hours. 
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The  more  usual  time  appears  to  be  about 
forty-five  minutes.  This,  however,  may 
be  regulated  in  a  measure  by  the  amount 
of  sulphur  burned  in  a  given  time. 

The  estimates  regarding  the  amount  of 
sulphur  used  to  bleach  a  ton  of  fruit  vary 
from  four  or  five  pounds  to  20  pounds, 
though  but  little  information  of  a  definite 
character  is  to  be  obtained  at  present. 

The  usual  practice  is  to  start  the  sul- 
phur fumes  by  putting  a  few  live  coals 
into  the  receptacle  used  for  the  purpose, 
then  adding  a  small  piece  or  two  of  stick 
brimstone.  Before  this  has  all  been  vapor- 
ized, more  is  added.  This  is  continued  as 
long  as  the  bleacher  is  in  operation,  suffi- 
cient heat  being  generated  to  vaporize  the 
sulphur  without  the  further  addition  of 
burning  coals. 

When  apples  are  dried  whole,  without 
slicing  or  quartering,  they  require  less 
bleaching  than  if  they  are  to  be  sliced, 
inasmuch  as  the  interior  of  the  fruit  does 
not  come  in  contact  with  the  air. 

For  the  most  satisfactory  results  it  is 
essential  that  the  fruit  be  put  into  the 
bleacher  in  the  shortest  possible  time 
after  the  surface  is  exposed  to  the  air  by 
paring.  If  a  long  delay  occurs  the  sur- 
face becomes  discolored,  in  which  case  it 
does  not  regain  its  original  whiteness  in 
the  bleaching  process. 

Slicing,  Qnartering,  Etc 

After  bleaching,  the  next  step  in  pre- 
paring the  fruit  is  slicing,  unless  instead 
of  slicing  it  is  quartered  or  dried  whole, 
as  is  done  to  a  limited  extent.  In  prepar- 
ing fruit  for  some  of  the  smaller  evapor- 
ators, as  previously  mentioned,  the  slicing 
is  done  when  the  fruit  is  pared,  the 
bleaching  then  follows  the  slicing  instead 
of  preceding  it. 

The  slices  are  one-fourth  inch  in  thick- 
ness, and  in  the  largest  degree  possible 
should  be  cut  at  right  angles  to  the  hole 
made  through  the  axis  of  the  apple  when 
the  core  is  removed  by  the  parer,  thus 
producing  the  "rings,"  which  is  the  form 
most  desired.  Other  things  being  equal 
that  fruit  is  sliced  the  best  which  con- 
tains the  largest  proportion  of  "rings," 
and  this  point  is  given  more  or  less 
weight  in  grading  the  finished  product. 

When  it  is  desired  to  evaporate  apples 
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in  quarters  or  sixths  they  are  run  through 
machines  whioh  cut  them  accordingly,  the 
cutting  being  done  in  the  opposite  direc- 
tion from  the  slicing;  that  is,  in  a  direc- 
tion parallel  to  instead  of  at  right  angles 
to  the  axis  of  the  apple. 

If  they  are  to  be  dried  whole,  they  are 
transferred  from  the  bleacher  directly  to 
the  drying  compartment  without  further 
treatment. 

Drying  the  Fruit 

When  the  fruit  has  been  placed  in  the 
drying  compartment  of  an  evaporator,  of 
whatever  type  it  may  be,  it  has  reached 
the  most  critical  stage  in  the  whole  pro- 
cess of  evaporation,  and  it  is  here  that  the 
greatest  care  and  skill  are  required  to  in- 
sure the  best  possible  results. 

Capacity  of  Floor  Space  and  Backs 

In  the  case  of  kiln  evaporators,  the 
sliced  fruit  is  evenly  spread  on  the  floor 
to  the  depth  of  from  four  to  six  inches. 
A  kiln  20  feet  square  will  hold  the  slices 
of  from  120  to  150  bushels  of  fresh  fruit, 
depending  upon  the  amount  of  waste  in 
the  apples  and  the  exact  depth  to  which 
they  are  spread  on  the  floor. 

If  the  fruit  is  in  quarters  or  is  dried 
whole,  it  may  be  somewhat  thicker  on  the 
floor,  since  in  these  forms  it  does  not  pack 
down  as  closely  as  the  slices  do  and  hence 
does  not  impede  the  circulation  of  hot  air 
through  it  if  the  depth  is  somewhat  in- 
creased. 

In  tower  evaporators  and  other  types 
where  the  fruit  is  handled  on  racks  the 
slices  are  seldom  placed  much  more  than 
one  inch  in  depth.  A  rack  four  feet 
square  will  hold  from  three-fourths  of  a 
bushel  to  a  bushel. 

The  fruit  is  generally  put  on  the  floor 
of  the  kiln  as  fast  as  it  is  sliced,  and  the 
fire  is  started  in  the  furnace  below  as  soon 
as  the  floor  is  filled,  or,  in  many  cases, 
before  It  is  entirely  covered. 

Oiling  the  Floors  and.  Racks 

It  is  common  practice  to  treat  the  floor 
of  kilns  occasionally  with  tallow  to  pre- 
vent the  fruit  from  sticking  to  it.  This 
is  done  every  few  days,  or  as  often  as  con- 
ditions appear  to  make  it  advisable. 
Sometimes  a  mixture  of  equal  parts  of  tal- 
low and  boiled  linseed  oil  is  used  for  this 
purpose. 


Another  practice,  with  the  same  end  in 
view,  is  to  thoroughly  scrub  the  floors  as 
often  as  is  necessary  with  water,  using 
with  it  some  one  of  the  scouring  soaps. 
This  is  preferred  by  some  operators,  who 
claim  that  oil  or  tallow  discolors  the 
fruit. 

At  each  filling  of  the  racks,  where  these 
are  used,  the  surface  of  the  wire  netting 
is  lightly  wiped  over  with  a  cloth  mois- 
tened in  lard.  This  prevents  the  fruit 
from  sticking  to  the  netting  and  keeps  it 
clean. 

Temperature  Maintained 

The  temperature  maintained  in  kilns  or 
other  drying  compartments,  in  actual  prac- 
tice, is  largely  a  matter  of  experience,  not 
a  factor  governed  by  any  definite  stan- 
dards or  regulated  in  accordance  with 
thermometer  readings,  as  might  be  ex- 
pected. In  general,  the  object  in  view  is 
to  force  the  heat  as  high  as  ];>osslble  with- 
out endangering  the  fruit.  A  probable 
temperature  which  has  been  suggested  by 
some  of  the  operators  is  150  degrees  Fah- 
renheit, or  more  when  the  fruit  is  first 
put  into  the  drying  compartment,  dropping 
to  about  125  degrees  Fahrenheit  as  the 
drying  process  nears  completion.  Sufll- 
cient  and  proper  provision  for  controlling 
the  indraft  of  cold  air  below  the  fruit 
will  aid  in  maintaining  the  desired  tem- 
perature. 

Turning  the  Fmlt 

In  order  to  prevent  the  fruit  from  burn- 
ing and  from  sticking  to  the  floor  by  re- 
maining in  contact  with  it  too  long,  and 
to  insure  the  most  uniform  drying  that  is 
possible,  the  fruit,  in  the  case  of  the  kiln 
driers,  is  turned  occasionally.  The  inter- 
val between  turnings  varies  with  different 
operators,  with  the  condition  of  the 
fruit,  and  with  the  degree  of  heat  which 
is  maintained.  Some  operators  do  not 
turn  the  fruit  until  five  hours  have  elapsed 
after  the  furnace  has  been  started,  while 
a  more  common  practice  is  to  make  the 
first  turning  within  two  or  three  hours 
after  the  drying  is  begun,  or  even  sooner. 
For  the  first  five  or  six  hours  it  is  gen- 
erally turned  every  two  hours  or  so.  and 
more  frequently  as  the  fruit  becomes 
drier,  until  perhaps  it  may  require  turning 
every  half  hour  when  nearly  dry. 
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The  objects  to  be  obtained  by  turning 
must  be  kept  In  mind  and  the  fruit 
handled  accordingly.  It  should  be  ex- 
amined from  time  to  time  and  turned 
often  enough  to  prevent  scorching  or 
sticking  and  to  insure  uniform  drying. 

In  the  case  of  the  tower  evaporators  and 
other  types  in  which  the  fruit  is  handled 
on  racks,  no  turning  more  than  an  occa- 
sional stirring  of  the  fruit  with  the  hand 
or  with  a  small  wooden  paddle  is  re- 
quired. Sometimes  the  relative  positions 
of  the  racks  are  changed  to  make  the  dry- 
ing more  uniform.  This  is  one  reason 
why  the  tower-dried  fruit  Is  generally  of 
rather  better  quality  than  that  from  kilns. 
The  repeated  turning  on  the  kiln  floor  is 
likely  to  make  the  fruit  more  or  less 
"mussy,"  while  in  that  which  remains 
practically  undisturbed  on  the  racks  the 
rings  are  maintained  in  better  condition. 
The  fruit  also  dries  more  quickly,  and  is 
often  of  better  color  than  the  kiln-evapor- 
ated product,  and  hence  is  more  attractive 
In  appearance. 

The  same  general  principles  must  be  ob- 
served in  tending  the  fruit  where  steam 
heat  is  used  In  place  of  direct  hot  air  from 
furnaces. 

Time  Required  for  Drying 

The  time  necessary  for  drying  fruit  de- 
pends upon  several  factors.  The  more  im- 
portant are:  Type  of  evaporator;  depth 
to  which  fruit  is  spread;  method  of  pre- 
paring— ^whether  sliced,  quartered,  or 
whole;  temperature  maintained;  condi- 
tions of  the  weather,  and,  to  a  certain 
extent,  the  construction  of  the  evaporator. 

The  application  of  these  several  factors 
to  the  point  in  question  readily  follows.  A 
good  kiln  evaporator  should  dry  a  floor  of 
slices,  other  things  being  equal.  In  about 
twelve  hours,  ten  to  fourteen  hours  being 
the  range  of  variation.  Where  the  fruit 
is  handled  on  racks  the  time  required  is 
much  shorter,  but  conditions  are  quite  dif- 
ferent from  the  kilns,  as  the  fruit  is  sel- 
dom more  than  one  or  two  inches  thick  on 
the  racks.  For  slices,  five  hours  is  con- 
sidered a  reasonable  time,  with  a  range  of 
four  to  six  hours. 

It  is  estimated  that  quarters  will  require 
from  eighteen  to  twenty-four  hours  in  the 
average  kiln,  while  the  time  for  whole  ap- 


ples will  range  from  thirty-six  to  forty- 
eight  hours. 

If  the  atmospheric  conditions  are 
heavy  and  damp,  the  drying  is  retarded. 
Under  some  conditions  it  is  hardly  possi- 
ble to  thoroughly  dry  the  fruit.  During 
windy  weather  also  it  is  more  difficult 
to  regulate  the  heat,  especially  if  the 
walls  are  poorly  constructed  so  that  the 
draft  of  cold  air  into  the  furnace  room 
can  not  be  controlled.  This  applies  espe- 
cially to  kilns  heated  by  furnaces.  It 
is  claimed  that  steam-heated  evaporators 
are  less  subject  to  the  influence  of  cli- 
matic conditions. 

When  Is  the  Fruit  Dry! 

Perhaps  there  is  no  step  In  the  entire 
process  that  requires  better  trained  Judg- 
ment than  the  matter  of  determining 
when  the  fruit  is  sufFlciently  dried  to 
meet  the  requirements.  Like  several 
other  steps  in  the  process  it  is  largely 
a  matter  of  experience,  though  there  are 
certain  general  features  which  are  capa- 
ble of  being  reduced  to  words. 

The  fruit  should  be  so  dry  that  when 
a  handful  of  slices  is  pressed  together 
firmly  into  a  ball  the  slices  will  be 
"springy"  enough  to  separate  at  once 
upon  being  released  from  the  hand.  In 
this  condition  there  will  be  no  fruit,  or 
only  an  occasional  piece,  that  has  any 
visible  moisture  on  the  surface.  In  a 
slice  of  average  dryness,  it  should  not 
be  possible  to  press  any  free  Juice  Into 
view  in  a  freshly  made  cross  section  of 
it.  The  general  "feel"  of  the  fruit,  as  it 
is  handled,  should  be  a  soft,  velvety, 
leathery  texture. 

The  foregoing  should  represent  as 
nearly  as  possible  the  average  condition, 
but  it  cannot  be  expected  to  be  absolutely 
uniform  throughout.  Some  slices — they 
should  constitute  only  a  very  small  per- 
centage— ^wlll  still  plainly  possess  some 
of  the  Juice  of  the  apple;  others — like- 
wise, properly  only  a  small  proportion — 
will  be  entirely  too  dty,  possibly  dry 
enough  to  be  brittle. 

The  Caring  Room 

When  a  quantity  of  fruit  Is  considered 
dry  enough,  it  Is  removed  from  the  kiln 
and   put  in  a  pile  on  the   floor  of  the 
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curing  room.  Every  day  or  two  the  pile 
should  be  thoroughly  shoveled  over  to 
make  uniform  the  changes  which  take 
place.  Thus  managed,  the  pile  in  a  few 
days  will  become  thoroughly  homogen- 
eous. The  pieces  that  were  too  dry  will 
have  absorbed  moisture,  the  superfluous 
moisture  of  other  pieces  will  have  dis- 
appeared, and  the  entire  mass  may  be 
expected  to  reach  the  condition  above 
described. 

Handling  the  Waste 

In  the  usual  grades  of  apples  that  are 
taken  to  the  evaporator  there  are  many 
specimens  that  are  too  small  to  pare  or 
which  for  other  reasons  can  not  be  profit- 
ably used  in  this  way.  In  the  case  of 
some  of  the  larger  evaporators  which  are 
operated  in  connection  with  vinegar  fac- 
tories, these  apples,  as  well  as  all  parings 
and  trimmings,  are  used  for  "vinegar 
stock,"  but  in  the  smaller  ones  these 
portions  are  usually  dried.  It  is  gen- 
erally estimated  that  about  one-third  as 
much  space  is  required  to  dry  the  parings 
and  trimmings  as  is  demanded  for  the 
"white  fruit." 

"Waste"  and  "chops"  are  generally 
bleached,  but  are  seldom  passed  through 
the  bleacher  which  is  used  for  the  white 
fruit.  Where  they  are  dried  in  kilns, 
which  is  usually  the  case,  a  common  way 
of  bleaching  is  to  bum  the  sulphur  in  the 
furnace  room  after  the  stock  has  been 
spread  on  the  floor. 

It  is  generally  estimated  that  the  waste 
from  a  given  quantity  of  apples  will  pay 
the  cost  of  the  fuel  for  evaporating  that 
quantity  of  fruit;  that  is,  putting  it  on  a 
bushel  basis,  the  waste  from  a  bushel 
will  pay  for  fuel  to  evaporate  both  the 
white  fruit  and  the  waste  from  that  bush- 
el. While  in  some  instances,  when  the 
price  of  such  stock  is  low,  this  estimate 
may  be  too  high,  it  not  infrequently  hap- 
pens that  it  more  than  pays  for  the  fuel. 

Weight  of  Evaporated  Apples 

Some  varieties  of  apples  will  make 
more  evaporated  stock  to  the  bushel  than 
others.  The  grade  used  also  affects  the 
amount,  but  an  average  weight — ^a  fre- 
quent basis  of  estimates — ^is  about  6^ 
pounds  of  white  fruit  and  3^  pounds  of 
waste  to  a  bushel  of  fresh  fruit.     When 


the  apples  are  dried  whole,  without  l 
ing,   they   will   make    from   one  to  -^ 
pounds   more  to  the    bushel  than  tl- 
sliced. 

Handling  Evaporated   Applet 

While  comparatively  few  of  the  m^: 
facturers  of  evaporated  apples  pack  tt-- 
own  fruit  for  the  trade,  it  will  be  of  - 
terest  to  them  and  of  direct  -nl:^ 
know  something  of  the  methods  pnrvi- 
by  dealers,  and  especially  in  regard  : 
grading  and  the  requirements  of  the  ^ir 
ous  grades. 

The  product  of  all  grades  is  gec€n_: 
shipped  to  the  dealers  in  gunnj  s&:e 
having  a  capacity  of  one  and  one-b£i ' 
two  bushels.  The  "white  fruit"  is  us: 
ally  bought  by  the  pound.  Sometimee  -- 
waste  is  rated  by  the  hundredweight  T^ 
price  paid  is  not  governed  by  the  marK 
conditions  alone;  the  quality  is  an  x 
portant  factor. 

Grading 

In  classifying  evaporated  aisles,  tt-? 
grades  are  generally  recognized  vb-: 
are  commonly  designated  as  'tas^:?' 
"choice,"  and  "prime."  Two  other  gni-^ 
which  in  reality  are  special  grades,  v. 
also  sometimes  recognized,  viz.:  '^exm 
fancy,"  and  a  lower  grade  than  priis^ 
usually  called  prime  with  some  prfi^ 
frequently  the  name  of  a  locality,  to  :> 
tinguish  it  from  that  grade. 

The  standards  demanded  for  these  nr. 
ous  grades  are  about  as  follows: 

"Fancy"  is  very  white,  clean  stock,  f^ 
from  all  pieces  of  skin  and  other  ob:^: 
tionable  portions  which  should  be  y- 
moved  in  trinunlng,  and  a  good  portr 
of  the  slices  in  rings. 

"Choice"  denotes  a  grade  intennedii'- 
between  "fancy"  and  "prime,"  not  q--^-' 
clean  enough  for  "fancy,"  yet  more  aeav 
free  from  imperfections  than  the**pna« 
grade  demands. 

"Prime"  must  be  good  stock,  well  care' 
and  of  a  generally  attractive  appearart^ 
It  must  be  comparatively  white  and  m^ 
ly  free  from  undesirable  portioDS.  ^ 
stock  having  a  small  percentage  of  ^ 
defects  is  usually  put  in  this  grade 

"Extra  fancy,"  as  the  name  implies,  is* 
fancy  grade  that  is  exceptionally  fio«  '- 
must  possess  all  the  qualities  meotioc^' 
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to  deacriblDg  that  grade  in  a  marked  de- 
gree. At  least  86  per  cent  of  the  sllcee 
should  be  "rings." 

The  grade  below  "prime"  la  the  stock 
that  has  been  so  careleasl;  handled  and 
Is  so  unattractive  In  appearance  that  It 
cannot  maintain  the  standard  o(  "prime." 
It  is  packed  for  an  entirely  different  and 
much  poorer  class  of  trade  than  any  of 
the  other  grades. 

MIndB  of  FBCkkgei  Used 

In  packing  the  fruit,  several  sizes  of 
packages  are  in  common  use.  While  tbe 
proportionate  dlmensiona  of  the  packages 
may  vary  with  the  different  dealers  and 
packers,  their  capacity  Is  more  or  less  a 
matter  of  uniform  standards. 

Perhaps  the  package  most  used  Is  the 
60-pound  wooden  box.  A  common  form  of 
this  box  Is  10^  by  11  by  22  inches,  in- 
side measure.  Twenty-flve  pound  boxee 
are  likewise  much  used;  these  are  com- 
monly made  9  hy  9  hy  IS  inches,  inside 
dimensions.  A  box  holding  56  pounds  of 
sliced  fruit,  having  inside  measurements 
of  11  hy  11^  by  22^  Inches,  is  much  used 
for  the  export  trade.  These  are  generally 
marked  "25  kilos"  when  Intended  for  ex- 
port. Instead  of  having  tbe  capacity  des- 
ignated in  pounds. 

Pasteboard  cartons,  holding  one  pound, 
or  one-half  kilo  (1.1  pounds)  for  certain 
export  trade,  are  also  more  or  less  used 
for  the  better  grades  of  sliced  fruit. 
These  cartons  are  generally  packed  In  a 
box  or  case,  4S  cartons  to  the  case.  The 
cartons  are  2  by  5  by  7  inches;  the  case 
Is  about  12  by  16  by  21  inches. 

All  of  these  packages  are  used  as  de- 
sired for  slices  or  "rings,"  but  tbe  quar- 
ters and  whole  fruit  are  generally  packed 
In  the  B5-pound  boxes,  which,  however, 
are  expected  to  contain  but  60  pounds  of 
fruit  in  these  forms. 

Packing 

The  side  of  tbe  bos  Intended  for  the 
top  or  "face"  is  packed  first,  as  In  pack- 
ing fresh  fruit  In  boxes  or  barrels.  The 
first  step  In  packing,  therefore.  Is  to 
"face"  this  side.  The  "facers"  are  slices 
which  are  perfect  rings.  These  are  usu- 
ally selected  from  a  quantity  of  fruit 
which  contains  a  relatively  large  propor- 


tion of  them;  they  are  then  placed  on 
thin  boards  which  are  slightly  smaller 
than  the  top  of  the  box,  inside  measure, 
overlapping  one  another  In  rows,  length- 
wise of  the  board.  The  facers  are  put  in 
place  by  Inserting  tbe  board  on  which 
they  are  arranged  Into  the  box,  which  la 
first  lined  with  paraffin  paper,  and  then 
with  a  dexterous  movement  of  the  hand 


flipping  the  layer  of  rings  against  the  In- 
ner face  or  the  bottom,  which  is  to  be- 
come the  top  of  the  box. 

A  press  is  generally  used  in  filling  the 
boxes.  Three  men  compose  a  packing 
gang  for  each  press;  one  to  fill  the  boxes 
and  weigh  the  fruit;  one  to  operate  the 
press;  a  third  to  nail  on  the  cover,  which 
now  becomes  the  bottom  of  the  box. 

In  filling  the  boxes,  an  extension  of  the 
box  upward  Is  necessary,  since  60  pounds 
of  evaporated  apples  have  to  be  com- 
pressed greatly  in  order  to  get  them  Into 
a  box  of  the  required  dimensions.  This 
extension  may  be  another  box  of  same 
sUe  with  a  rim  nailed  around  the  edge  to 
fit  over  the  box  to  be  filled.  The  box  Is 
placed  on  a  pair  of  scales  and  filled  with 
the  desired  quantity  of  fruit,  by  weight; 
It  Is  then  passed  to  the  press.  A  "fol- 
lower" slightly  smaller  than  the  box  Is 
put  In  position  over  the  fruit  and  this  Is 
pressed  down  until  the  fruit  reaches 
the  desired  point. 

Quartera  and  whole  apples  are  handled 
In  essentially  the  same  manner  except  in 
regard  to  the  facing.    In  facing  whole  ap- 
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plea  they  are  placed  on  the  Bide  In  rows 
lengthwise  of  the  bottom  (when  packed, 
the  top)  of  the  box.  The  boxes  are  then 
filled  the  eame  as  with  slices.  Quarters 
are  bandied  In  the  same  war. 

Flintre  3  Is  a  box  of  fancy  evaporated 
apples  with  cover  removed,  showing  the 
paper  lace  used  tor  decorative  effect  Fig- 
ure 4  Is  the  same  box  with  the  paper  cov- 
erlng  entirely  removed. 

Cartons  are  filled  by  hand,  the  work 
usually  being  done  on  a  table  of  conve- 
nient height.  Each  package  is  weighed 
to  Insure  its  proper  content  of  fruit. 


When  It  Is  desired  to  hold  evaporated 
apples  from  one  eeason  to  another,  re- 
course is  bad  to  eold  storage.  Some  sea- 
sons lai^e  quantities  are  handled  la  tbla 
way.  The  temperature  at  which  It  is 
stored  Is  usually  from  32  degrees  to  36 
degrees  Fahrenheit,  or  about  the  same  as 
for  fresh  fruit  If  well  bleached  and 
properly  cured  It  may  be  held  for  a  rela- 
tively long  period.  Four  or  five  years  Is 
said  by  commercial  handlers  to  be  about 
the  usual  limit  of  time  before  the  color 
deteriorates.  It  Is  seldom,  however,  that 
It  Is  desirable  to  bold  the  fruit  for  so 
long  a  time.  h.  P.  Ootrui, 


FiK.    4.     A    60-poand    Boi   of   "E^Uicy"    BTiira- 
ratsd  ApplCH  vltb  CoTsr  and  Paper  Lace  Se- 

The  sun-dried  fruit,  of  which  quite 
large  quantities  are  handled  by  some  deal- 
ers, Is  usually  packed  In  sugar  barrels. 
This  la  largely  exported.  The  waste  Is 
also  generally  put  Into  barrels,  240  to  S60 
pounds  net  usually  filling  a  barrel.  Chops 
are  handled  in  a  similar  manner. 

Storing  the  Fruit 
In  years  of  great  abundance  of  apples, 
the  evaporated  product  is  likely  to  ex- 
ceed the  immediate  demand.  While  fruit 
that  has  been  well  bleached  and  cured 
can  be  held  for  a  conetderable  period  of 
time  without  loss  It  is  by  no  means  Im- 
perishable. The  color  is  first  to  deterio- 
rate. The  fruit  appears  to  lose  the  effect 
of  bleaching  after  a  time  and  turns  dark. 
Though  it  may  retain  Its  flavor  for  a 
long  time,  its  unattractive  appearance 
renders  It  more  or  less  unsalable. 


CoDdensed  from  Bnreaa  of  Plant  IndnatiT 
BnlletiD  201. 

Experiment  Statioiu 

Alabama — College  Station,  Anbnm;  J. 
F.  Duggar*;  Canebrake  Station,  Union- 
ton;  L.  H.  Moore*:  Tnskegee  Station, 
Tuskegee  Institute;  Q.  W.  Carver*. 

Alaska—SItka;  0.  C.  Oeorgesont. 

Arizona— Tucson ;  R.  H.  Forbes.* 

Arkansas — Fayettevllle;   M.  Nelson*. 

California — Berkeley;   T.  F.  Hnnt*. 

Colorado— Fort  CollinB;  C.  P.  Olilette*. 

Connecticut— State  Station,  New  Ha- 
ven; Storrs  Station,  Storrs;  E.  H.  Jen- 
kins*. 

Delaware — ^Newark;    H.   Hayward*. 

Florida— Gainesville;   P.  H.  Rolfs*. 

Georgia — Experiment,  R.  J.  H.  De- 
Loacb*. 

Quam — Island  of  Guam;  J.  B.  Tbomp- 
sont. 

Hawaii — Federal  Station,  Honolulu; 
E.  V.  Wllcoxt-  Sugar  Planters  Station, 
Honolulu;  H.  P.  Agee*. 

Idaho— Moscow;  W.  L.  Carlyie*. 

Illinois — Urbana;    E.  Davenport*. 

Indiana— La  Fayette;  A,  Gobs*. 

Iowa — Ames;  C.  F.  Curtiss*. 

Kansas — Manhattan;  W.  M.  Jardlne*. 

Kentucky— Lexington;  J.  H.  KaaUe*. 

Louisiana  —  State  Station,  Baton 
Rouge ;  Sugar  Station.  Audubon  Park, 
New  Orleans;  North  Louisiana  Station, 
Calhoun;  W.  R.  Dodson*. 

Maine — Orono;  C.  D.  Woods*. 

Maryland — College  Park;  H.  J.  Patter- 
son*. 
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Massachusetts — ^Amherst;  W.P.Brooks*. 

Michigan — ^East  Lansing;  R.  S.  Shaw*. 

Minnesota — University  Farm,  St.  Paul; 
A.  F.  Woods*. 

Mississippi — ^Agricultural  College;  E. 
R.  Uoyd*. 

Missouri — College  Station,  Columbia; 
F.  B.  Mumford*.  Fruit  Station,  Moun- 
tain Grove;  Paul  Evans*. 

Montana — ^Bozeman;  F.  B.  Linfleld*. 

Nebraska — ^Lincoln;  E.  A.  Burnett*. 

Nevada — ^Reno;  S.  B.  Doten*. 

New  Hampshire — Durham;  J.  C.  Ken- 
dall*. 

New  Jersey — ^New  Brunswick;  J.  G. 
lipman*. 

New  Mexico — State  College;  Fabian 
Garcia*. 

New  Tork — State  Station,  Geneva;  W. 
H.  Jordan*.  Cornell  Station,  Ithaca;  W. 
A.  Stocking,  Jr.{ 

North  Carolina — College  Station,  West 
Raleigh;  State  Station,  Raleigh;  B.  W. 
Kilfi^ore*. 

North  Dakota—Agricultural  College,  T. 
P.  Cooper*. 

Ohio — ^Wooster;  C.  E.  Thome*. 

Oklahoma — Stillwater;  L.  L.  Lewis*. 

Oregon — Corvallis;  J.  Withycombe*. 


Pennsylvania — State  College;  R.  L. 
Watts*.  State  College,  Institute  of  Ani- 
mal Nutrition;  H.  P.  Armsby*. 

Porto  Rico — Federal  Station,  Maya- 
guez;  D.  W.  Mayt.  Sugar  Planters,  Sta- 
tion, Rio  Piedras;  J.  T.  Crawley*. 

Rhode  Island — Kingston;  B.  L.  Hart- 
well*. 

South  Carolina — Clemson  College;  J. 
N.  Harper*. 

South  Dakota — Brookings;  J.  W.  Wil- 
son*. 

Tennessee — KnoxviUe;  H.  A.  Morgan*. 

Texas — College  Station;  B.  Young- 
blood*. 

Utah — ^Logan;  E.  D.  Ball*. 

Vermont — Burlington;  J.  L.  Hills*. 

Virginia— Blacksburg;  S.  W.  Fletcher*. 
Norfolk,  Truck  Station;  T.  C.  Johnson*. 

Washington — Pullman;    I.  D.   Cardiff*. 

West  Virginia  —  Morgantown;  E.  D. 
Sanderson*. 

Wisconsin — Madison;    H.    L.    Russell*. 

Wyoming— Laramie;   H.  G.  Knight*. 


*  Director. 

t  Special  aiirent  In  charge. 

t  Actinic  director. 

ExposuBE.    See  Apple  Orchard,  Select- 
ing a  Site  For, 
Evaporation  of  Wateb.    See  Irrigation. 


Farms 

*Fami  Value  of  Important  Crops 

(Average  prices  paid  to  producers  in  the  United  States.) 


PRODUCT 


Feb.  16, 
1912 


Jan.  15, 
1912 


Dec.  15, 
1911 


Nov.  15, 
1911 


Oct.  15, 
1911 


Feb.115, 
1911 


Apples,  per  bu 

Pears,  per  bu 

Beans,  per  bu 

Onions,  per  bu 

Cabbage,  per  100  lbs 

Sweet  Potatoes,  per  bu. 

Clover  Seed,  per  du 

Timothy  Seed,  per  bu. . 

Cotton  Seed,  per  ton 

Horses,  per  head 

Beef  Cattle,  per  100  lbs. 
Veal  Calves,  per  100  lbs. 
Milch  Cows,  per  head. . . 

Sheep,  per  100  lbs 

Lambs,  per  100  lbs 

Hogs,  per  100  lbs 

Milk,  per  gallon 

Wool,  unwashed,  per  lb . 

Honev,  comb,  per  lb 

Branf,  per  ton 


$    0.98 


$    0.93 


2.38 

1.40 

2.24 

.94 

12.22 

7.26 

16.81 

137.00 

4.61 

6.07 

43.40 

4.01 

5.15 

5.79 

.232 

.163 

.140 

28.62 


2.38 

1.17 

1.89 

.87 

10.89 

6.99 

16.57 

134.00 

4.46 

6.06 

42.89 

3.89 

5.22 

5.74 

.228 

.162 

.138 

27.39 


;    0.86 

1.11 

2.42 

1.13 

1.83 

.79 

10.62 

6.72 

16.70 

134.00 

4.37 

5.98 

42.72 

3.71 

4.93 

5.72 

.222 

.155 

.138 

26.99 


;    0.73 

.85 

2.34 

1.03 

1.51 

.76 

10.37 

6.90 

16.69 

136.00 

4.36 

6.10 

42.70 

3.65 

4.68 

5.86 

.218 

.156 

.136 

20.72 


\    0.66 

.97 

2.27 

1.02 

1.58 

.86 

10.33 

6.91 

16.73 

137.00 

4.32 

6.15 

42.69 

3.68 

4.68 

6.09 

.213 

.155 

.137 


$    1.19 


2.23 

1.04 

1.48 

.82 

8.37 

4.51 

25.61 

144.00 

4.57 

6.38 

44.98 

4.34 

5.44 

6.93 

.221 

.173 

.133 

25.27 


t  Price  to  Feeders. 


•  From  Crop  Reporter,  March,  1912. 
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*Fanii  Wages 

The  average  wages  of  farm  labor  in  the  United  States,  as  reported  by  correspond- 
ents of  the  Bureau  of  Statistics,  Department  of  Agriculture,  for  years  Indicated,  was 
as  follows: 

Year  ending  June  30,  1911. 


YEAR 


Wages  of  Farm  Labor,  when  employed  by- 


1911 

1910 

1902 

1899 

1898 

1896 

1894 

1893 

1892 

1890 

1888 

1885 

1882 

1879 

1875t 

I869t 

1866t 

t  In  currency, 


KEEPING    OUR    CHILDBE!^    ON    THE 

FARM 

There  is  only  one  way  known  to  the 
writer  to  keep  children  on  the  farm, 
after  they  reach  their  majority,  and 
that  is  to  make  the  farm  attractive.  In 
order  to  make  it  attractive,  it  must  be 
made  financially  profitable,  and  social- 
ly pleasant.  How  to  make  the  farm  as 
profitable  as  other  lines  of  business,  is 
the  problem.  In  order  to  be  made  pro- 
fitable, its  products  must  yield  as  much 
money,  for  a  given  amount  of  labor,  as 
other  lines  of  business.  If  the  farm  can 
be  made  to  supply  these  needs,  our  young 
people  will  not  desire  to  leave  it,  but  if 
it  cannot,  they  will  continue  to  crowd 
into  the  cities  for  the  purpose  of  mak- 
ing money,  and  obtaining  social  privi- 
leges they  cannot  obtain  in  the  country. 

The  days  of  social  isolation  are  prac- 
tically past,  except  for  a  limited  num- 
ber of  persons,  who  care  little  for  edu- 


Month 

Day,  at  harvest 

Without 

With 

Without 

With 

Board 

Board 

Board 

Board 

$28.77 

$20.18 

$1.85 

$1.49 

27.50 

19.21 

1.82 

1.45 

22.14 

16.40 

1.53 

1.34 

20.23 

14.07 

1.37 

1.12 

19.38 

13.43 

1.30 

1.05 

17.69 

12.02 

1.14 

.92 

17.74 

12.16 

1.13 

.93 

19.10 

13.29 

1.24 

1.03 

18.60 

12.64 

1.30 

1.02 

18.33 

12.45 

1.30 

1.02 

18.24 

12.36 

1.31 

1.02 

17.97 

12.34 

1.40 

1.10 

18.94 

12.41 

1.48 

1.15 

16.42 

10.43 

1.30 

1.00 

19.87 

12.72 

1.70 

1.35 

25.92 

16.55 

2.20 

1.74 

26.87 

17.45 

2.20 

1.74 

Day,  other  than 
harvest 


Without 
Board 


With 
Board 


$1.42 

1.38 

1.13 

1.01 

.96 

.81 

.81 

.89 

.92 

.92 

.92 

.91 

.93 

.81 

1.08 

1.41 

1.49 


$1.09 
1.06 
.89 
.77 
.72 
.62 
.63 
.69 
.67 
.68 
.67 
.67 
.67 
.59 
.78 
1.02 
1.08 


*  From  Crop  Reporter,  March,  1912. 

cation,  entertainment,  and  the  gratifica- 
tion of  the  social  instincts.  The  farmer 
generally  tries  to  educate  his  family. 
Even  though  he  has  not  the  advantages 
in  the  sparsely  settled  districts  he  sends 
his  children  to  high  school,  and  often  to 
college,  during  which  period  they  come 
into  contact  with  the  world  in  a  broad- 
er way  than  ever  before,  and  develop 
some  kind  of  social  life  not  possible  on 
the  farm.  Education  has  created  wants 
and  if  the  farm  will  not  furnish  the 
means  and  opportunities  to  supply  them, 
the  best  educated  of  our  young  people 
will  leave  the  farm. 

It  is  a  fact  that  with  the  present 
status  of  our  industrial  development,  the 
farm  does  not  produce  enough  to  supply 
the  wants  of  an  educated  citisenship. 
Statistics  show  that  the  average  farm.  In 
the  United  States,  yields  less  in  net  pro- 
fits than  the  average  wage  worker  re- 
ceives.   Yet  the  average  farm  requires  an 
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inyestment  of  over  |6,000  for  land,  stock 
and  farm  machinery.  So  long  as  it  Is  true 
that  the  average  wage  worker,  with  no 
investment  at  all,  can  live  in  town  and 
receive  for  his  year's  labor  as  much  as 
the  average  farmer  receives  with  his 
16,000  investment,  it  will  be  impossible 
to  keep  our  best,  most  educated  and 
spirited  young  people  on  the  farm. 

The  tendency  has  been  to  build  up 
our  manufacturing,  mining,  and  com- 
mercial Industries  by  bonuses,  subsidies, 
tariffs,  land  grants  and  other  devices, 
disproportionately  when  compared  to  the 
importance  and  extent  of  the  wealth  pro- 
duced and  the  number  of  persons  em- 
ployed on  farms.  The  tendency  is  now 
to  give  more  attention  to  the  farm,  to 
educate  the  farmer  as  to  the  best  meth- 
ods of  production,  to  show  how  larger 
crops  can  be  produced  for  a  given  amount 
of  labor,  and  how  greater  profits  may  be 
obtained  without  raising  the  cost  to  con- 
sumers. 

It  is  a  fact  that  work  on  the  farm  is 
conducted  with  less  system,  and  less 
scientific  analysis  of  all  the  factors  in- 
volved, than  most  other  lines  of  business. 
Comparatively  few  farmers  keep  any- 
thing like  correct  book  accounts  of  the 
expenses  and  income  of  the  various  de- 
partments of  farm  work.  Few  have  any 
idea  as  to  the  best  methods  of  soil  con- 
servation for  the  various  kinds  of  crops, 
and  how  to  leave  to  their  children  land 
as  rich  or  richer  than  they  found  it,  and 
fewer  still  seem  to  recognize  the  value  of 
a  proper  cultivation  of  social  life. 

The  isolation  of  farm  life  is  being, 
in  part,  overcome  by  the  use  of  auto- 
mobiles which,  on  account  of  the  rapid 
travel,  seems  to  shorten  the  distances  be- 
tween places.  But  the  ownership  of 
automobiles  implies  more  than  average 
conditions  on  the  part  of  the  owners.  It 
Implies  an  additional  expenditure  for 
good  roads.  This  means  that  the  farm 
must  be  made  sufficiently  profitable  to 
pay  for  all  these  expenses. 

Generally  a  fruit  growing  district 
yields  more  wealth,  in  proportion  to  a 
given  area,  than  a  country  devoted  to 
other  kinds  of  production.  It  would 
probably   be   easier   therefore    for    fruit 


growers  to  live  on  smaller  tracts  of 
land,  live  in  closer  relations  to  each  oth- 
er, have  better  roads,  more  modem  im- 
provements and  better  social  life  than 
farmers  in  general;  but  it  is  neverthe- 
less a  question  largely  of  financial  profit, 
which  must  be  worked  out  in  a  more 
scientific  way  than  formerly. 

Granville  Lowtheb 

MINOB  ARTICLES  OF  FARM 
EQUIPMENT 

Few  farmers  realize  the  extent  of  their 
investment  in  small  items  of  equipment 
or  the  time  and  inconvenience  involved 
in  buying  numerous  articles  singly  or  in 
small  lots.  Before  planning  the  farm 
equipment,  due  consideration  should  be 
given  to  the  necessary  outlay  for  minor 
items,  and  where  possible  the  latter 
should  be  secured  at  one  purchase,  there- 
by saving  time  and,  usually,  money.  The 
purchase  of  these  articles  in  such  a  man- 
ner will  mean  a  total  expenditure  suf- 
ficient to  impress  the  farmer  with  the 
need  for  their  systematic  care.  The 
minor  items  for  a  general  farm  of  160 
acres  in  the  Middle  Western  states  will 
probably  cost  from  $200  to  |300. 

The  lists  given  below  are  in  the  na- 
ture of  a  census  in  that  they  present 
data  from  which  each  individual  may 
secure  the  information  suited  to  his  own 
use.  These  lists  are  printed  with  that 
object  in  view  rather  than  as  a  recom- 
mendation of  what  should  be  purchased. 
Farmers'  Bulletin  347,  following  a  discus- 
sion of  the  various  workshop  tools,  states 
that  the  complete  equipment  of  a  shop 
for  the  making  of  general  farm  repairs 
should  include  a  blacksmithing  outfit,  a 
$25  collection  of  wood  working  and  gen- 
eral purpose  tools,  a  pipe  working  com- 
bination, miscellaneous  tools,  a  harness 
repair  outfit,  a  work  bench,  a  pair  of  saw 
horses,  and  a  grindstone,  and  that  this 
entire  equipment  for  a  shop  can  be  se- 
cured for  about  $100  in  a  fair  quality  of 
goods,  while  for  $150  tools  of  excellent 
quality  can  be  obtained. 

The  great  number  of  general  purpose 
items,  other  than  those  mentioned,  to- 
gether with  those  for  use  in  connection 
with  the  producing  enterprises,  and  the 
stock  of  materials  needed  for  the  repair 
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of  farm  equipment  will  easily  bring  the 
total  cost  of  a  good  working  equipment 
in  miscellaneous  articles  up  to  f  250.  The 
expenditure  of  this  sum  for  this  purpose 
in  the  organization  of  the  farm  is  prob- 


ably out  of  the  question  for  many  farm- 
ers, but  due  consideration  at  the  out- 
set for  the  necessary  investment  in  minor 
items  will  save  much  inconvenience  and 
disappointment  later. 


Table  I 

Summary  of  items  of  minor  equipment,  with  the  number  and  cost  of  all  items 
suggested  as  necessary  and  their  total  cost. 


ITEMS 


General  purpoee:  ^ 

Auger 

Awl 

Ax  and  handle 

Pinch  bar 

Bench  sorew 

Auger  bit 

Bit  braoe 

Steel  square 

Bevel  square 

Try-square 

Wood  chisel 

Compass 

Level 

Drawing  knife 

Scratch  ^auge 

Gimlet  bits 

Grub  hoe 

Claw  hammer 

Hand  az 

Hatchet 

Screw-driver 

Log  chain 

Wooden  mallet 

Mattock 

Compass  saw 

Handsaw 

Crosscut  saw,  large. . . . 

Plane 

Iron  wedge 

Tapeline 

Rasp 

Brush  hook  or  scsrthe. . 

Cant  hook 

Chalk  Une 

Buck  Saw 

Carpenter's  pincers. . . . 

Anvil 

Vise 

Forge 

Combination  drill  press 

Drills 

Tinner's  snips 

Cold  chisel 

Whetstone 

Screw  plate 

Tongs 

Flat  file 

Round  file 

Taper  file 

Oil  can 

Machine  oil 

Pipe  wrench 

Monkey  wrench 

Tool  grinder 

Grindstone 

Riveting  hammer 

Sledge  hammer 

Pliers 

Nippers 


1 

S 

S 

4 

f 

Average 

Number  of 

Total  ooflt 

Percentage 

number  of 

each  item 

Cost  of 

of  items 

of  farms 

items  per 

suggested 

each  item 

suggested 

reporting 

farm 

as 

as 

reporting 

necessary 

neceasary 

67 

8.0 

8 

SO. 26 

SO. 75 

27 

1.9 

1 

.10 

.10 

88 

2.1 

2 

1.26 

2.50 

64 

1.1 

1 

.76 

.75 

66 

1.0 

1 

.60 

.60 

94 

6.7 

7 

.30 

2.00 

94 

1.2 

1 

1.60 

1.50 

86 

1.1 

1 

.76 

.75 

36 

1.0 

1 

.40 

.40 

26 

1.0 

1 

.26 

.25 

73 

4.3 

4 

.40 

1.50 

42 

1.0 

1 

.30 

.30 

64 

1.2 

1 

.76 

.75 

91 

1.3 

1 

.76 

.76 

45 

1.4 

1 

.40 

.40 

65 

3.0 

2 

.20 

.40 

21 

82 

1.1 
1.3 

.60 
.60 

1 

.50 

36 

1.0 

1 

.60 

.50 

70 

1.4 

1 

.76 

.76 

67 

1.7 

1 

.26 

.25 

82 

2.6 

2 

1.60 

3.00 

36 

1.6 

1 

.26 

.25 

79 

1.4 

1 

.76 

.76 

42 

1.0 

1 

.30 

.30 

94 

1.7 

2 

1.26 

2.50 

86 

1.2 

1 

3.00 

3.00 

73 

2.3 

2 

1.26 

2.60 

79 

2.6 

2 

.30 

.60 

39 

1.1 

1 

.60 

.50 

39 

1.1 

1 

.60 

.60 

21 
42 

1.0 
1.4 

1.26 
1.26 

1 

1.25 

27 

1.0 

1 

.10 

.10 

10 
30 

1.0 
1.2 

.75 
.60 

1 

.60 

21 

16 

3 

23 

1.0 
1.2 
1.0 
1.0 

10.00 
6.60 

16.00 
4.00 

1 

4.00 

27 

3.9 

4 

.60 

2.00 

18 
73 

1.0 
2.3 

1.26 
.20 

2 

.40 

24 

1.8 

1 

.10 

.10 

27 

1.0 

1 

10.00 

10.00 

6 
70 

2.0 
2.0 

.60 
.16 

2 

.30 

35 

1.5 

1 

.30 

.30 

42 

2.2 

2 

.10 

.20 

30 

1.7 

1 

.10 

.10 

61 

•  .8 

•1 

.30 

.30 

24 

1.3 

1 

1.60 

1.60 

64 

2.1 

2 

.50 

1.00 

30 

1.0 

1 

3.00 

3.00 

91 

1.0 

1 

4.00 

4.00 

39 

1.6 

1 

.75 

.76 

33 

1.1 

1 

1.00 

1.00 

67 

1.4 

1 

.60 

.50 

62 

1.5 

1 

1.00 

1.00 

'Gallons. 
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Table  I— Continued 

Summary  of  items  of  minor  equipment,  with  the  number  and  cost  of  all  items 
suggested  as  necessary  and  their  total  cost. 


1 

t 

S 

4 

• 

ITEMS 

Percentage 
of  farms 
reporting 

Average 
number  of 
items  per 

farm 
reporting 

Number  of 
each  item 
suggested 

as 
necessary 

Cost  of 
each  item 

Total  cost 

of  items 

suggested 

as 
necessary 

Genaral  punraoe — Continued: 

Punch 

33 
18 
36 
16 
41 
11 
20 
22 
31 
44 

6 
16 
31 
31 
13 
16 
34 
28 
38 
24 
26 

3 
46 
52 
68 
68 
16 
71 
39 
48 
26 
62 

45 
48 
10 
20 
62 
66 
16 
30 
30 
64 
88 
12 
12 
3 
3 
36 
21 
04 
21 

0 
15 
42 
27 
18 

0 
12 
42 

40 
01 
89 
89 
43 

2.2 
1.0 
1.0 
1.0 
1.6 
1.3 
1.1 
1.0 
1.6 
1.4 
1.0 
1.4 
1.9 
1.4 
1.3 
1.0 
1.1 
1.1 
1.0 
1.0 
2.1 
6.0 
1.4 
1.4 
1.0 
1.8 
1.2 
3.0 
1.8 
3.3 
1.4 
6.8 

1.0 
1.0 
2.8 
1.1 
2.4 
1.7 
1.2 
1.3 
64.7 
1.2 
2.4 
1.3 
1.3 
8.0 
8.0 
1.4 
1.1 
1.0 
1.0 

2.0 
1.0 
2.6 
4.4 
5.3 
2.3 
1.0 
1.4 

2.4 

2.8 
2.0 
2.3 
2.7 

2 

$     .16 

.50 

.60 

.60 

1.26 

1.00 

1.00 

1.26 

1.00 

.40 

1.00 

.60 

1.00 

1.00 

1.00 

5.00 

.60 

2.00 

8.00 

.50 

.16 

2.00 

1.76 

2.00 

2.00 

.90 

2.00 

.75 

.40 

.30 

.76 

.30 

5.60 

2.00 
.10 
.06 
.30 

2.60 

1.50 
.40 
.40 
.60 
.40 

4.00 
.26 

2.60 
.10 
.76 
.60 

4.00 
.40 

.30 
6.00 
.70 
.16 
.25 
.26 
.76 
4.00 

.40 

2.00 

.60 

.25 

3.00 

S     .30 

Hfkck  saw 

Saw-set 

.60 

Maul 

Poat-hole  disser 

1  26 

Wire  solioer 

Wire  stretcher 

1.00 

Ditch  cleaner 

1.26 

Tile  spade 

1.00 

Brick  trowel 

.40 

Plastering  trowel 

Sand  sieye 

Pick 

1.00 

T)-handled  shovel ,  r 

1.00 

Long-handled  shovel 

Counter  so^le , 

Spring  balance 

.60 

Steelyards 

2.00 

Platform  scale 

8.00 

.    Rat  trap 

.60 

Steel  trap 

.16 

Jacksorew , 

Stepladden 

1.75 

Ladder 

2.00 

Farm  bell 

2.00 

Lantern 

1.80 

TToii^tng  block 

Barrel  .T 

2.25 

Padlock 

.40 

Paint  brush ...        

.60 

Whitewash  brush 

.76 

Basket 

1.20 

Household  and  farm: 

Lard  press  and  sausage  stuffer 

Sausage  grinder 

6.50 
2.00 

Hog  scraper 

.20 

Hog  hook 

.06 

Butcher  knife 

.60 

2.60 

Tree  pruner 

Pruning  shears ... 

40 
2 

.40 

CratesT 

16.00 

Garden  rake . 

.60 

Hoe 

.80 

Trowel 

Cold  frame. ........ 

Flat 

Spade 

1 

.75 

Sprinkler 

Lawn  mower 

1 

4.00 

La^n  rake 

All  stock: 

Broom 

Clipping  mftchine 

Manure' fork .... 

2 
3 
3 

1.40 

Pail • 

.45 

Tie  chain 

.75 

Tie  rope 

Hand  sprayer 

Wheelbarrow 

1 

2 
3 
2 
2 
2 

4.00 

Horse  and  driving: 

Bit 

.80 

Blanket 

6.00 

Brush 

1.00 

Currycomb 

.60 

Collar 

6.00 

940 
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Table  I— Continued 

Summary  of  items  of  minor  equipment,  with  the  number  and  cost  of  all  items 
suggested  as  necessary  and  their  total  cost. 


ITEMS 


Percentage 
of  f  annB 
reporting 


Average 
number  of 
items  per 

farm 
reporting 


Number  of 
eaoh  item 
suggested 


Cost  of 
each  item 


Total  coat 
of  itema 


Horse  and  driving — Continued: 

Harness  oil 

Fly  nets 

Halters 

Mussle 

Nosebag 

Sweat  pad 

Harness  punch 

Riveting  machine 

Rivets 

Tie  rope 

Saddle 

Riding  bridle 

Snaps 

Sponge 

Neck  straps 

Syringe 

Storm  apron 

Buggy  jack 

Wagon  jack 

Clevis 

Chamois  skin 

Dust  robe 

Lap  robe 

Evener,  S-horse 

Evener,  3  or  4-horae 

Storm  front 

Dash  lantern 

Neck  yoke 

Whippletree 

Whip 

Whisk  broom 

Cattle: 

Cow  bell 

Calf  mussle 

Crate 

Tie  rope  or  chain 

Dehorning  clipper 

MUktube 

Dairv: 

Milk  can 

Milk  crock 

Milk  pan 

Milk  pail 

Chum 

Butter  crock , 

Butter  bowl 

Butter  scales 

Strainer 

Skimmer 

Thermometer 

Sheep: 

BcU 

Shears 

Swine: 

Ring  plier 

Rings 

Snout  clipper 

Tongs 

Crate 

Portable  house 

Poultry: 

Fountain 

Feed  hopper 

Trap  nests 

Feed  pan 

Feed  sieve 


34 
34 
97 
26 
14 
37 
69 
69 
43 
31 
67 
23 
23 
14 
43 
23 
17 
40 
14 
40 
11 
62 
71 
60 
63 
46 
23 
14 
29 
60 
11 

6 
3 
3 

39 
9 

16 

36 
27 

6 
70 
46 
21 
21 

6 
30 

6 
24 

12 

48 

68 


3 

3 

16 

39 

6 
3 
3 
3 
3 


n.6 

2.8 
6.6 
1.8 
1.4 
2.2 
1.2 
1.0 

n.2 

2.8 
1.0 
1.3 
7.4 
2.0 
1.9 
1.1 
1.2 
1.1 
1.0 
4.3 
1.0 
1.2 
1.6 
2.0 
1.6 
1.1 
1.4 
1.6 
3.1 
1.4 
1.0 

1.6 
1.0 
1.0 
3.9 
1.0 
1.0 

4.9 
9.9 
6.0 
3.2 
1.1 
10.1 
1.0 
1.0 
1.0 
1.0 
1.0 

6.0 
1.6 

1.1 


1.0 
1.0 
2.0 
6.6 

3.5 
3.0 
8.0 
6.0 
1.0 


1 

6 
2 


2 


1 
1 
2 
1 
1 
1 
1 
2 
1 


4 
7 


3 
1 
6 


1 

i 


3 
1 

1 

tl 


\     .25 

1.00 

.76 

.20 

.60 

.35 

.60 

.60 

.10 

.16 

10.00 

1.00 

.06 

.10 

.76 

.60 

.76 

.76 

1.00 

.10 

.50 

1.00 

6.00 

1.60 

2.00 

4.00 

1.00 

1.00 

.30 

.60 

.10 

.26 
.20 
.60 
.30 
6.00 
.26 

1.60 
.10 
.20 
.60 

4.00 
.20 
.60 

1.60 
.60 
.10 
.25 


.15 
.00 

.20 
.10 
.40 
.60 
.00 
LOO 

.26 
.25 
.25 
.06 
.26 


.60 
2.00 
4.60 

.40 


.70 
.60 
.50 
.10 
.30 
10.00 
1.00 
.20 
.10 
.75 
.60 
.75 
.75 


30 


1.00 
6.00 
00 
00 
00 
00 
00 
60 
50 


.90 

6.00 
.70 

1.50 
4.00 
1.20 

.60 

.25 

.45 

1.00 

.20 
.10 


20.00 


tQuarts. 


tBozes. 
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Table  I— Condluded 

Summary  of  items  of  minor  equipment,  with  the  number  and  cost  of  all  items 
suggested  as  necessary  and  their  total  cost 


1 

t 

S 

4 

1 

6 

ITEMS 

Peroentage 
of  farms 
reporting 

Average 
number  of 
items  i)er 

farm 
reporting 

Number  of 
each  item 
suggested 

as 
necessary 

Cost  of 
each  item 

Total  cost 

of  items 

suggested 

as 
necessary 

Poultry — Continued : 

Hover  box 

3 
6 
3 
6 
6 

6 

12 

0 

15 

12 

12 

6 

0 

6 

6 

27 
70 
61 

6 
42 

0 
30 
12 

3 
30 
58 
55 
61 
30 
88 
21 
88 
70 
32 

0 
67 

48 
36 
15 
33 
15 
36 
07 
82 

3 
3 
3 

3 

30 

3 

21 
15 

3 
12 
12 

0 

6.0 
1.0 
3.0 
50.6 
1.0 

•6.0 
2.8 
1.0 

10.6 

30.3 
1.0 
2.0 
1.3 

13.5 
1.0 

1.0 
2.7 
1.3 
1.0 
1.5 
1.3 
2.0 
•1.3 

2.0 
1.1 
1.1 
4.5 
Z132.5 
Z  65.0 
3.2 
1.6 
1.4 
1.1 
1.1 
2.7 
1.2 

1.0 
1.0 
1.6 
1.4 
12 
1.3 
38.6 
1.7 

2.0 
6.0 
0.0 

1.0 
1.4 
1.0 

471.0 

485.0 

500.0 

1.0 

2.5 

2.0 

$     .25 

.15 
3.00 

Egg  tester 

Coop 

lAg,  band«. . .                   

Bone  cutter 

6.00 

.76 
.75 
.75 

1.00 
.50 

1.00 
.25 
.10 
.25 

3.50 

.50 

.25 

1.60 

1.00 

.50 

1.00 

.10 

.75 

8.00 

3.00 

1.25 

.40 

Bees: 

Foundation 

Section  box  (100) 

Foundation  lastener 

Hive 

Super 

Smoker.' 

Bee  escape 

Bee  veiL 

Honev  orate 

Honey  extractor 

Com: 

Shook  tier 

1 
2 

1 

S      50 

TfnifA., 

50 

Hand  planter 

1.60 

Ensilace  fork       

Seed  tester 

1 

.60 

Seed  rack 

2 

.20 

Husking  gloves 

Hay: 

Stack  eover 

Carrier 

Hoisting  fork 

1 
1 
4 
•110 
•  40 
3 
1 
1 
1 
1 

3.00 
1.25 

Pulleys .' 

1.60 

Hay  rope,  1-inoh 

5.00 

Trip  rope,  H-inoh 

.45 

Hand  fork 

.60 

.30 
1.25 
5.00 

.50 
2.00 

.75 

5.00 
3.00 

1.80 

Baled  bay  book 

.30 

1.25 

Hftnd  meder  . 

5.00 

Sickle 

50 

»lin|r« 

Kni?; 

1 

1 
1 

.75 

Small  grain  and  seed: 

Cradle 

5.00 

Binder  cover 

3.00 

Flail 

1 

.50 
.70 
.25 
.20 
1.00 

1.50 
.50 
.25 

1.50 
1.50 
1.75 

.20 
.03 
.06 
1.00 
.75 
.30 

.50 

Straw  fork 

Hand  rake 

1 

38 

2 

.25 

Sacks 

7.60 

Scoop  shovel 

2.00 

Sugar  beets: 

Beet  fork 

Beet  hoe 

Beet  topper 

Potatoes: 

Scoop 

Fork  or  hook 

1 

1.50 

Hi^nd  planter 

Maple  sugar: 

Spout 

Scoop 



Gathering  pail 

T»^pping  bit 

Total   cost  of  items  suggested   as 
necessary 

S270.70 

zFeet. 


•Pounds. 
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WATER  SUPPLY  FOR  THE  FARM 

HOME 

The  failure  to  employ  modern  methods 
of  lightening  labor  inside  the  house  is  a 
great  hardship  on  many  farms.  Thought- 
fully planned,  conveniently  arranged, 
and  carefully  constructed  buildings  are 
as  essential  In  the  country  as  in  the  city. 
Plumbing  is  becoming  a  necessity,  not 
only  for  comfort  and  convenience  but 
even  more  for  health  and  cleanliness; 
and  the  proper  disposal  of  the  wastes  of 
the  household  should  not  be  neglected. 

For  domestic  purposes  the  water  must 
be  clear,  pure,  and  palatable;  the  es- 
sentials being  freedom  from  disease 
germs,  turbidity,  color,  odor  and  taste. 

Springs  and  Wells 

Of  the  various  sources  of  supply 
springs  usually  rank  first  and  deep  wells 
next  in  desirability.  The  character  of 
the  water  in  a  shallow  well  depends 
upon  its  past  history  and  present  envi- 
ronment. If  it  has  traveled  long  dis- 
tances through  the  soil  without  encoun- 
tering organic  impurities  or  taking  up 
objectionable  mineral  salts,  or  if  after 
possible  pollution  It  has  been  filtered  and 
purified  in  its  travels.  Its  quality  is  prob- 
ably excellent.  But  shallow  wells  near 
barnyards  or  privy  vaults  should  always 
be  regarded  with  suspicion.  It  Is  well 
to  remember  that  the  price  of  pure  water, 
wherever  you  go,  is  everlasting  and  un- 
remitting vigilance. 

To  locate  a  cesspool  and  a  well  on  the 
same  small  piece  of  ground  is  almost  im- 
possible without  contaminating  the  water. 
Slop  water  of  any  kind  should  never  be 
thrown  near  the  well.  The  top  4  or  5 
feet  of  the  well  casing  should  be  laid  in 
cement  mortar  to  prevent  water  fiowlng 
in  without  first  filtering  through  the 
ground.  A  sewer  pipe  or  waste  drain 
near  a  well  is  dangerous  because  such 
a  pipe  or  drain  is  seldom  watertight.  If 
a  sewer  pipe  must  be  run  near  a  well, 
cast  iron  pipe  should  be  used. 

The  carelessness  that  will  locate  the 
barn  on  higher  ground  than  the  well  and 
take  no  precautions  to  divert  the  surface 
drainage  is  almost  as  deplorable  as  the 
use  of  the  cesspool  or  privy    vault.     To 


keep  the  earth  clean  In  the  vicinity  of 
the  water  supply  is  of  the  greatest 
importance  and  requires  constant  watch- 
fulness. 

Water  Storage 

Cisterns 

There    are    localities   where    the    only 

available  water  supply  is  obtained  by 
storing  the  water  which  falls  from  the 
roof  of  the  house  during  rainy  weather. 
In  other  places  the  water  is  so  hard  that 
rain  water  is  desirable  in  the  laundry 
and  bathroom. 

Constroctfon 

The   size   of   the   cistern   needed    will 

vary  with   the   size   of  the   family,   the 
length  of  the  dry  season,  and  the  number 
of  plumbing  fixtures  supplied  with   the 
rain  water.    This  cistern  may  be  located 
close  to  the  house  for  convenience  and 
should  be  added  by  building  an   8-inch 
wall  not  less  than  8  Inches  In  thickness, 
laid  in  Portland  cement  mortar.        The 
bottom  should  be  laid  with  two  courses 
of  brick  well  bedded  in  the  cement  moi^ 
tar.    If  the  water  Is  to  be  used  for  drink- 
ing   or    for    cooking,    a    filter    chamber 
should  be  added  by  building  an  8-inch 
partition  wall  after  the  bottom  has  been 
paved.     This  wall  should  be  built  a  lit- 
tle higher  than  the  outlet  of  the  over- 
fiow  pipe.     The  walls  of  both  compart- 
ments should  be  plastered  with  a  good 
coat  of  cement  mortar,  composed  of  one 
part  good  Portland  cement  and  two  parts 
clean,   sharp    sand,   excepting   10   or    12 
Inches  of  the  bottom  of  the  partition  wall 
(4  or  5  courses  of  brick,  which  are  laid 
together  without  cement)   for  the  water 
to  pass   through.     The  water  from  the 
roof  is  collected  in  one  compartment  and 
is  pumped  from  the  other,  the  filtering 
material  being  put  in  the  first  compart- 
ment.    An  overfiow  pipe  should  be  pro- 
vided on  the  side  of  the  cistern  which 
the  water  enters,  the  opening  of  the  over- 
fiow pipe  being  fitted  with  a  fine  strain- 
er to  exclude  insects  or  vermin.    A  cut- 
off should  be  placed  on  the  rain  water 
pipe  leading  to  the  cistern  to  divert  the 
flow  to  the  outside  when  necessary,  as, 
for  instance,  for  a  short  time  at  the  be- 
ginning of  the  rains  to  exclude  the  dirt 
collected  on  the  roof  and  in  the  gutters. 
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The  cistern  may  be  built  of  concrete, 
and  may  be  either  round  or  rectangnilar. 
The  round  form  Is  the  more  difficult  to 
build,  but  it  Is  the  stronger. 

Use  of  a  Pump 

A  small  force  pump,  placed  at  one  end 
of  the  kitchen  sink,  with  the  suction  pipe 
reaching  to  the  cistern.  Is  a  convenient 
means  of  getting  the  soft  water  supply 
If  the  more  expensive  method  of  using 
a  gravity  tank  or  a  pneumatic  tank  and 
piping  the  soft  water  to  the  sink,  wash 
basins,  and  bath  tub  Is  not  desired.  If 
a  gravity  soft  water  tank  is  placed  in  the 
attic  it  can  have  a  direct  connection  with 
a  rain  water  leader  which  will  keep  the 
tank  full  during  the  rainy  season.  This 
conection  must  be  supplied  with  an 
automatic  cut-off  which  will  send  the 
water  to  the  cistern  when  the  attic  tank 
is  full.  The  force  pump  can  be  connect- 
ed to  the  tank  and  used  to  fill  it  in  dry 
seasons. 

To  have  a  constant  water  supply  in  the 
kitchen  and  bathroom  it  is  necessary  to 
have  some  means  of  storing  it  under 
pressure.  An  elevated  tank  which  will 
deliver  the  water  by  gravity  may  be 
used,  or  a  pneumatic  tank  which  will  de- 
liver it  by  air  pressure.  The  labor  saved 
by  having  the  water  carried  to  the  house, 
bam  and  garden,  will  soon  pay  for  the 
storage  tank,  while  the  value  of  ade- 
quate fire  protection  and  the  healthful- 
ness  of  sanitary  plumbing  can  not  be  esti- 
mated in  dollars. 

Elevated  Tanks 
Location  of  the  Tank 

If  the  gravity  system  is  chosen,  the 
tank  for  the  storage  of  the  water  may  be 
in  the  attic  or  on  an  outside  tower.  If 
a  windmill  is  used  for  power,  a  small 
tank  can  be  supported  20  to  40  feet  from 
the  ground,  on  the  same  tower.  These 
tanks  can  be  constructed  of  wood  or  of 
galvanized  steel,  and  of  capacity  varying 
from  300  to  2,000  gallons.  If  a  larger 
tank  is  desired,  a  tank  on  an  independ- 
ent tower  should  generally  be  used  with 
pipe  connections  to  house  and  barns. 
When  the  storage  for  the  house  supply 
is  in. the  attic,  too  large  a  tank  should 
not   be   used,    as   water   is   heavy    (62.5 


pounds  per  cubic  foot)  and  there  is  dan- 
ger of  overloading  the  attic  floor  unless  it 
has  been  especially  designed  to  carry  the 
tank. 

Klndsy  Construction  and  Cost 

Attic  tanks  are  constructed  of  wood 
lined  with  zinc  or  lead,  of  galvanized 
steel,  of  cast  iron,  and  of  wrought  iron. 
Such  tanks  should  always  be  provided 
with  an  overflow  pipe  to  carry  off  the 
water  if  the  float  valve  fails  to  shut  it 
off  when  the  tank  Is  full.  If  of  iron  or 
steel,  a  galvanized  steel  tank  pan  with 
a  drain  connecting  with  the  overflow  pipe 
should  be  placed  beneath  the  tank  to  pre- 
vent damage  to  floors  and  ceilings  from 
condensation  of  moisture  on  the  outside. 
The  water  supply  is  regulated  by  means 
of  a  float  valve  which  cuts  off  the  inlet 
pipe  when  the  tank  is  full  enough.  The 
size  of  the  tank  will  be  regulated  by  the 
power  used  to  raise  the  water  as  well 
as  the  amount  required  by  the  family. 
The  hydraulic  ram  or  the  windmill  will 
require  only  a  small  storage  tank,  as 
they  are  so  easily  set  going.  If  an  en- 
gine is  used,  a  tank  that  will  hold  a 
two  or  three  days'  supply  would  be  more 
convenient  and  economical.  A  closed 
steel  tank,  fltted  with  a  water  seal  air 
valve,  may  be  used  in  the  attic  with  the 
overflow  pipe  leading  to  the  stock  tank 
in  the  barnyard.  This  insures  a  con- 
stant renewal  of  the  water.  There  Is 
one  farm  in  Illinois  where  the  water  sup- 
ply is  forced  to  an  attic  tank  and  the 
fall  of  the  surplus  operates  a  water 
motor  for  lifting  the  cistern  water  to 
another  tank  in  the  attic,  and  then  the 
surplus  water  goes  to  a  tank  in  the  hay 
mow  of  the  bam  with  an  overflow  pipe 
to  a  stock  tank  in  the  barnyard.  This 
Illustrates  how  well  the  head  can  be 
made  to  save  the  heels. 

If  all  the  plumbing  flxtures  are  on  the 
ground  floor,  the  closed  steel  tank  for 
the  cold  water  supply  can  be  placed  in  the 
kitchen  or  bathroom.  If  desired,  the  en- 
tire water  supply  can  be  made  to  pass 
through  this  house  tank  and  so  the  house 
supply  will  be  always  fresh.  With  a 
closed  tank  there  is  no  danger  from 
overflow. 
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A  tank  like  this,  12  inches  in  diameter 
and  four  feet  high,  will  hold  24  gallons 
and  cost  about  $16.  Ad  open  galvanized 
steel  tank  can  be  made  or  can  be  bought 
ready  made.  A  ready  made  one  with  a 
capacity  of  100  gallone  will  cost  about  tS, 
while  a  EOO-galton  tank  will  cost  about 
116. 

Pneumatic  Tanks 

Sufficient  pressure  to  force  a  water  sup- 
ply wherever  desired  in  a  farmhouse  may 
be  secured  at  all  seasons  by  means  of  a 
pneumatic  tank  built  of  steel  plates  and 
located  In  the  cellar,  or  in  a  small  build- 
ing erected  over  the  well,  or  even  burled 
in  the  earth  If  dealred.  It  Is  superior  to 
an  elevated  tank  because  the  pipes  and 
tank  can  more  easily  be  made  frost  proof 
In  winter  and  the  water  will  be  cooler  in 
summer.  It  Is  closed  to  dust  and  tight 
and  has  the  additional  advantage  of  rest- 
ing upon  the  solid  ground. 

Principle  of  Action 

Water  is  pumped  Into  the  bottom  of  this 
air-tight  tanh,  and  as  the  water  rises  in 


the  tank  the  air  above  it  Is  compressed. 
The  expansion  of  this  compressed  air 
will  force  the  water  through  the  supply 
pipes  at  the  bottom  of  the  tank  to  points 
where  the  water  is  required.  The  pres- 
sure Is  increased  by  pumping  more  water 
into  the  tank  and  decreased  by  drawing 
water  off.  A  15-pound  pressuTC  will  raise 
water  to  a  height  of  33  feet,  a  lO-pound 
pressure  to  a  helgbt  Of  22  feet,  etc.  The 
correct  amount  Of  air  can  be  supplied  and 
maintained  by  an  automatic  air  valve,  by 
a  pump  that  forces  both  air  and  water 
Into  the  tank  at  the  same  time,  or  by  a 
hand  air-valve.  The  last  method  is  not 
self-regulatlDg,  but  il  water  la  supplied 
to  the  tank  by  a  band  force  pump,  it  will 
not  require  much  more  attention  to  regu- 
late the  air  pressure  also. 
Power;  Cost 
The  water  can  be  forced  into  the  pnen- 
matlc  tank  by  the  same  means  required 
to  elevate  it  to  a  grBvity  tank,  i.  e.,  by  a 
windmill,  gas  engine,  hot.air  engine,  hy- 
draulic ram,  or  by  hand.     FYom  ten  to 


»f  part  tor  Opcnted 
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twenty  minutes  a  day  with  a  good  hand 
force  pump  will  furnish  a  moderate  sup- 
ply. If  more  than  100  gallons  a  day  are 
required.  It  Is  better  to  use  some  other 
means  of  pumping.  If  an  engine  Is  used, 
a  large  tank  Is  more  economical,  and 
twenty  minutes'  pumping  twice  a  week 
should  furnish  the  supply.  With  a 
windmill  an  automatic  regulator  should 
be  used,  which  will  throw  the  windmill 
out  of  gear  when  the  pressure  reaches  a 
given  amount  and  start  It  again  when  the 
pressure  is  relieved. 

The  prices  vary  with  the  different  man- 
ufacturers. A  tank  30  inches  in  diameter 
and  10  feet  long,  which  would  supply  the 
needs  of  a  family  of  five,  is  listed  at  from 
$101  to  $138  (subject  to  discount).  The 
expense  for  repairs  to  an  outfit  like  this  is 
very  slight  and  the  time  required  for 
pumping  varies  with  the  power  used. 

Neighbors  can  frequently  combine  and 
put  in  one  large  plant  for  supplying  water 
to  several  houses.  This  decreases  the  cost 
to  the  individual  and  gives  a  greater 
pressure  in  case  of  fire.  The  greater  the 
horizontal  distance  the  water  is  carried, 
the  larger  the  pipes  should  be  to  lessen 
the  loss  of  pressure  by  friction. 

Power  Available 

What  will  be  the  most  convenient  and 
economical  means  of  forcing  water  into 
the  storage  tank  depends  upon  the  situa- 
tion in  each  case.  The  source  of  the  sup- 
ply, the  amount  required,  the  need  of 
power  for  other  purposes,  the  available 
fuel,  and  the  cost  of  labor  will  all  have 
a  bearing  on  the  matter.  The  hydraulic 
ram  and  the  windmill  have  the  advantage 
of  operation  without  fuel,  but  the  ram  re- 
quires at  least  18  Inches  of  waterfall, 
while  with  the  windmill  the  daily  supply 
of  water  is  not  always  subject  to  control. 
The  gas  or  hot-air  engine  requires  fuel 
and  attendance,  but  the  supply  is  more 
easily  regulated. 

The  Hydraulic  Bam 

The  hydraulic  ram  can  be  used  to  fill 
the  storage  tanks  if  the  source  of  supply 
is  a  spring,  flowing  well,  or  running 
stream  from  which  enough  fall  to  supply 
the  power  can  be  obtained.  Its  use  is 
practicable  with  a  fall  of  only  18  inches. 


but  with  greater  heads  water  can  be 
forced  to  higher  elevations  and  to  longer 
distances.  The  head  can  be  increased  by 
damming  the  stream  or  by  sinking  the 
ram  Into  a  pit,  if  a  drain  can  be 
secured  to  keep  the  pit  free  from  water. 
The  relation  between  the  height  of 
the  spring,  or  source  of  supply,  above  the 
ram  and  the  elevation  to  which  the  water 
is  to  be  delivered  determines  the  propor- 
tion of  water  raised  to  water  wasted.  It 
is  not  economy  to  increase  the  fall  more 
than  is  necessary  to  supply  the  required 
amount  of  water,  as  the  durability  of  the 
ram  will  be  lessened.  The  amount  of 
wat6r  procured  by  means  of  a  ram  from 
a  very  small  fall  makes  a  good  supply  be- 
cause the  ram  is  always  going. 

Windmills 

The  cost  of  installing  a  windmill  will 
depend  upon  the  depth  and  character  of 
the  well  and  its  distance  from  the  house 
and  bams,  upon  the  height  of  the  tower, 
upon  the  elevation  or  pressure  of  the 
storage  tank,  and  upon  the  amount  of  wa- 
ter required  each  day.  These  items  vary 
so  much  with  the  individual  cases  that  it 
is  unsatisfactory  to  attempt  to  give  even 
general  figures.  Any  manufacturer  of 
windmills  will  furnish  an  estimate  upon 
application. 

Gas  or  Hot-Alr  Engines 

Small  gas  or  hot-air  engines  are  now 
manufactured  for  the  express  purpose  of 
pumping  water  from  cisterns,  springs,  or 
wells  to  elevated  or  pneumatic  tanks  to 
furnish  supplies  for  houses  and  bams. 
One  advantage  of  the  engine  over  the  hy- 
draulic ram  or  the  windmill  is  that  the 
water  can  be  pumped  when  it  is  wanted, 
and  the  size  of  the  storage  tank  can  be 
more  accurately  determined.  An  engine 
can  be  selected  which  will  burn  any  kind 
of  fuel — natural  gas,  gasoline,  kerosene, 
coal,  or  wood.  Such  engines  do  not  re- 
quire an  expert  to  run  them,  and,  like  the 
power  windmill,  can  be  used  for  driving 
other  light  machinery  when  not  needed 
for  pumping  water. 

The  arrangement  of  the  pipes  to  carry 
the  water  is  governed  by  the  same  con- 
ditions as  when  other  power  is  used.  No 
more  elbows   or  sharp  bends  should  be 
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used  than  are  absolutely  necessary,  as 
they  cut  down  the  capacity  of  the  engine; 
and  when  the  water  Is  to  be  pumped 
through  a  great  length  of  horizontal  pipe 
it  is  well  to  increase  the  size  of  the  pipe. 
The  cost  of  a  two  or  three  horsepower 
engine  will  be  from  $60  to  $130.  The  cost 
of  the  fuel  is  very  small,  as  a  half  hour's 
pumping  a  day  will  furnish  the  average 
supply  of  water. 

The  House 
Location 

In  selecting  a  location  for  a  house  there 
are  certain  points  that  should  be  held  in 
mind.  A  slight  elevation,  having  proper 
surface  drainage,  with  protecting  hills  or 
woods  on  the  north,  is  greatly  preferable 
to  a  narrow  valley,  a  low  meadow,  or  the 
north  side  of  a  hill.  The  house  should 
face  so  as  to  get  sunlight  into  all  the 
rooms,  if  possible,  for  "where  sunlight 
does  not  enter  the  doctor  must."  This 
may  be  accomplished  by  facing  the  house 
southeast,  for  example,  instead  of  di- 
rectly east  or  south. 

Foundation  and  Cellar 

After  the  selectiofa  of  the  site  some 
study  should  be  given  to  the  character  of 
the  subsoil,  the  principal  factors  to  be  con- 
sidered in  this  connection  being  the  water 
and  the  air.  There  is  a  certain  amount 
of  moisture  In  the  upper  layer  of  the  soil 
which  is  the  cause  of  damp  and  unhealthy 
foundations.  This  dampness  is  derived 
mostly  from  the  surface  water,  and  is  di- 
rectly proportional  to  the  absorptive 
power  of  the  soil  and  can  be  diminished 
by  tiling  and  trenching.  The  ground  air 
is  rendered  impure  by  the  gases  arising 
from  the  decomposition  and  putrefaction 
that  are  constantly  going  on  in  the  soil, 
especially  in  that  which  is  contaminated 
by  household  wastes. 

In  the  construction  of  the  cellar  the 
first  thing  is  to  provide  such  drainage  as 
will  draw  off  the  water  at  least  one  foot 
lower  than  the  surface  of  the  cellar  floor 
and  prevent  the  ground  air  from  passing 
through  the  walls  and  floors.  In  building 
the  cellar  walls  every  Joint  should  be 
entirely  fllled  with  mortar.  A  good  coat 
of  asphalt  over  the  outside  of  the  wall 
turned  in  at  the  grade  line  with  a  course 


of  slate  or  bluestone  above  the  ground 
level  will  prevent  all  soaking  up  of  mois- 
ture. If  a  drain  tile  is  laid  just  outside 
the  footing  course  and  the  space  on  the 
outside  of  the  wall  is  filled  with  sand 
and  gravel  all  the  way  up  to  grade,  the 
surface  water  will  be  carried  away 
through  the  drain. 

The  fioor  of  the  cellar  is  best  made  by 
a  layer  of  brick  or  of  cinder  concrete, 
covered  by  a  layer  of  asphalt  and  finish- 
ed by  a  4-inch  layer  of  stone  concrete. 
A  layer  of  well-beaten  clay  makes  a  good 
cellar  fioor,  but  it  can  not  be  so  easily 
kept  clean.  The  height  of  the  cellar  walls 
above  the  ground  is  important  They 
should  extend  a  sufficient  distance  above 
the  ground  to  admit  of  windows  in  the 
cellar  at  least  2  feet  high.  This  will  in- 
sure plenty  of  light  and  thorough  ventilar 
tion.  There  should  be  cellar  windows  on 
all  sides  of  the  house. 

Plumbing 

Important  Points  to  Be  Kept  in  Mind 

There  is  a  great  difference  of  opinion 
among  those  who  have  made  special  study 
of  sanitary  plumbing  concerning  many  of 
the  details  of  construction  and  design,  but 
the  vital  things  to  be  kept  in  mind  when 
laying  out  the  system  are  to  use  the  best 
material,  isolate  all  plumbing,  and  con- 
centrate as  much  as  possible.  By  "best 
material"  is  not  meant  the  most  expen- 
sive, but  the  most  durable.  Secure  sim- 
plicity in  all  needed  fixtures.  Avoid  com- 
plications in  waste  pipes.  Select  sinks 
without  grease  traps,  bath  tubs  without 
inaccessible  overfiows,  wash  basins  free 
as  possible  from  fouling  places,  and  water- 
closets  without  valves,  connecting  rods,  or 
machinery. 

The  drainage  system  must  be  so  con- 
structed as  to  carry  away  completely,  auto- 
matically, and  immediately  everything 
that  may  be  delivered  into  it  It  should 
be  constantly  and  generally  vented,  fre- 
quently and  thoroughly  flushed,  and  have 
each  of  its  openings  into  the  house  se- 
curely guarded  from  the  entrance  of  air 
from  the  interior  of  the  drain  or  pipe  into 
the  room.  All  drains,  soil  pipe,  and  waste 
pipe  should  be  absolutely  tight  against  the 
leakage  of  water  or  air. 
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The  main  line  of  the  house  drainage 
system  begins  at  the  sewer,  flush  tank, 
or  septic  tank,  as  the  case  may  be,  passes 
through  the  house  by  such  a  course  as 
may  be  indicated  by  a  judicious  compro- 
mise between  directness  and  convenience, 
past  the  location  of  the  highest  flxture 
that  is  to  discharge  into  it,  and  then  out 
through  the  roof  for  free  yentilatlon.  If 
possible,  have  the  fixtures  which  are  lo- 
cated on  different  floors  in  a  direct  line 
one  above  the  other  to  avoid  any  consid- 
erable horizontal  run.  If  bathrooms  or 
water-closets  are  required  in  different 
parts  of  the  house  let  each  have  its  own 
vertical  line  of  soil  pipe.  All  plumbing 
fixtures  on  bedroom  fioors  should  be  ccm- 
fined  to  bathrooms,  and  under  no  circum- 
stances should  there  be  a  wash  basin  or 
any  other  opening  into-  any  channel  which 
is  connected  with  the  drainage  system  in 
a  sleeping  room  or  in  a  closet  opening  in- 
to a  sleeping  room.  Each  bathroom 
should  have  exterior  location  and  at  least 
one  window  for  light  and  ventilation, 
but  pipes  should  not  be  placed  against 
outer  walls  unless  adequately  protected 
against  frost.  Never  have  plumbing  out 
of  sight;  let  each  pipe  be  in  full  view, 
and  each  closet,  bath,  or  basin  be  unhid- 
den by  any  sort  of  inclosing  woodwork. 
There  is  quite  as  much  danger  from  the 
dirt  which  is  apt  to  gather  around  con- 
cealed pipes  and  beneath  inclosed  sinks, 
bowls,  or  closets  as  there  is  from  the  ad- 
mission of  sewer  gas.  The  simplest  way 
to  prevent  the  accumulation  of  dirt  is  to 
make  it  easier  to  be  clean  than  to  be 
dirty.  Therefore  keep  the  plumbing  fix- 
tures where  there  is  plenty  of  light. 

Improvements  for  the  Kitchen 

The  kitchen  is  a  most  important  part 
of  the  house.  On  It  depends  the  physical 
life,  and  to  a  large  degree  the  spiritual 
life,  of  the  family.  Realizing  its  impor- 
tance, sufficient  time  and  thought  should 
be  given  to  it  to  secure  the  best  results 
possible  from  the  material  at  hand. 

Tentilatlon,  Walls  and  Floors 

Perfect  ventilation  is  the  first  require- 
ment of  a  kitchen,  light  comes  next,  and 
in  turn  the  possibilities  of  perfect  clean- 
liness.   The  walls  should  be  painted  so 


that  they  may  be  wiped  off  with  a  damp 
cloth,  making  cleanliness  possible  with- 
out great  demand  on  strength,  and  with- 
out the  disarrangement  caused  by  white- 
washing and  kalsomlning.  In  these  days 
of  enameled  paint  the  walls  and  shelves 
of  all  kitchen  closets  should  be  painted. 
Painted  shelves  can  be  wiped  off  with  a 
damp  cloth  every  day  if  need  be.  Paper 
in  kitchen  closets  is  always  a  bid  for  dust 
and  vermin. 

Hard  wood  makes  the  best  kitchen 
fioors.  Linoleum  or  oilcloth  are  labor 
saving  and,  if  cut  to  exactly  fit  the  fioor 
and  all  Joints  cemented,  are  perfectly  san- 
itary. Intelligence  does  not  countenance 
a  carpet  on  the  kitchen  fioor. 

The  Bange 

Whatever  fuel  is  used,  let  the  range 
be  one  of  the  best  in  the  market.  This 
is  true  economy.  Near  the  range  and 
under  the  same  ventilating  hood  should 
stand  the  oil  or  gasolina  stove.  There 
is  an  infinite  variety  of  these  stoves,  all 
economical,  cleanly,  and  safe  if  managed 
with  care. 

A  hood  suspended  over  the  kitchen 
range  and  connected  to  a  fine  in  the 
chimney  will  gather  all  the  steam  and 
odors  and  carry  them  away. 

Lanndry  Arrangements 

When  the  kitchen  is  also  used  as  the 
family  laundry,  stationary  tubs  of  enamel- 
ed iron  or  of  soapstone  should  adjoin  the 
sink.  They  should  be  covered  to  form  a 
table  when  not  in  use,  but  as  confined  air 
near  plumbing  becomes  dangerous  the 
covers  should  close  upon  rubber  knobs 
or  wooden  blocks,  so  as  to  leave  an  air 
space  for  ventilation.  Nickel  plated 
union  strips  and  hardwood  wringer  hold- 
ers should  be  added  between  the  tubs  and 
at  the  right  hand  end  so  that  a  wringer 
may  be  used.  One  of  the  needs  of  the  or- 
dinary farmhouse  is  a  suitable  place  for 
the  workmen  to  wash  as  they  come  from 
the  fields.  When  a  separate  room  is  fitted 
up  as  a  laundry,  provision  should  be 
made  here  for  the  men  by  adding  a  large 
sink  and  bench. 

The  Kitchen  Sink 

The  kitchen  sink  should  be  of  cast  iron, 
plain,  galvanized  or  enameled,  broad,  and 
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of  a  generous  else,  preferably  with  a  high 
back  to  protect  the  wall  from  the  water 
which  is  certain  to  splash  when  drawn 
rapidly  from  the  pipes.  The  faucets 
should  be  set  well  up  and  back  to  avoid 
the  breakage  of  dishes  by  striking  them 
against  the  faucets.  The  waste  pipe 
should  be  covered  with  a  fairly  fine  brass 
strainer,  which  should  be  held  securely 
in  place  by  screws.  At  one  end  should  be 
placed  a  long  draining  shelf,  the  shelf 
should  be  well  grooved  and  inclined 
slightly  toward  the  sink.  Both  tubs  and 
sink  should  be  well  trapped,  but  as  grease 
traps  when  neglected  are  filthy  things, 
and  as  proper  care  of  the  pipes  renders 
them  unnecessary  in  an  ordinary  kitchen, 
they  should  be  avoided.  Kitchen  and  pan- 
try sink  drains  should  be  treated  fre- 
quently to  a  wash  of  hot  water  and  am- 
monia or  soda  to  keep  them  clear  from 
deposits  of  grease.  Kitchen  sinks  are 
used  for  the  discharge  of  liquids  which 
in  their  original  condition  are  not  of- 
fensive, but  which  after  a  little  retention 
begin  to  putrefy,  and  it  is  very  impor- 
tant to  secure  the  complete  removal  of 
all  such  matter  well  beyond  the  limits  of 
the  house  before  putrefaction  begins. 

Refrigerator  drains  should  never  con- 
nect directly  with  the  drainage  system. 

Hot  Water  Apparatus 

A  hot  water  supply  may  be  furnished  by 
a  special  heating  apparatus  in  the  cellar, 
a  furnace  connection,  or,  as  is  usual  in 
small  houses,  by  a  boiler  and  water  front 
attachment  for  the  range.  The  cold  water 
should  always  enter  the  boiler  at  some 
distance  below  the  point  of  entrance  of 
the  hot  water  from  the  water  front  of  the 
range;  the  greater  this  distance  the  bet- 
ter will  be  the  circulation,  and  the  less 
time  it  will  take  to  heat  a  certain  amount 
of  water.  The  kitchen  boiler  is  simply 
a  storage  tank  to  keep  a  supply  of  hot 
water  on  hand  so  that  it  can  be  drawn 
when  required.  The  chemical  properties 
of  the  water  often  determine  whether  a 
copper  or  galvanized  iron  boiler  may  be 
used.  Certain  waters  will  rust  out  a  gal- 
vanized iron  boiler  in  a  few  years,  while 
a  copper  boiler,  used  in  its  place,  would 
last  a  lifetime.    The  hot  water  stores  it- 


self in  the  upper  part  of  the  boiler  and 
is  forced  out  by  the  cold  water  entering 
at  the  bottom.  The  upper  pipe,  or  hot 
water  pipe,  from  the  water  front  to  the 
boiler  must  not  be  allowed  to  sag  but 
must  have  as  much  elevation  as  possible, 
and  also  large  sized  elbows  should  be 
used,  in  order  that  the  flow  of  water  will 
have  the  least  possible  friction  to  contend 
with.  The  more  elevation  we  get  from 
the  water  front  to  the  boiler  the  better 
the  water  will  circulate,  but  the  slight- 
est rise  in  the  pipe  will  make  a  satisfac- 
tory Job.  It  should  be  a  continuous  rise 
from  the  range  to  the  boiler.  To  prevent 
the  pounding  of  steam  in  the  boiler  an 
expansion  pipe  should  be  provided  to  al- 
low the  escape  of  steam  and  air  bubbles  if 
the  water  comes  from  a  tank  in  the  at- 
tic. This  expansion  pipe  should  open 
over  the  overflow  from  the  attic  tank. 
When  pressure  tanks  are  used  the  expan- 
sion pipe  must  be  omitted.  The  sediment 
which  is  constantly  accumulating  in  the 
boiler  should  be  blown  off  through  the 
stopcock  for  that  purpose,  found  under 
every  boiler. 

The  range  and  boiler  are  set  as  close 
together  as  they  can  be  for  the  purpose 
of  getting  the  best  results  in  regard  to 
the  heating  of  the  water.  The  best  kind 
of  pipe  for  connecting  them  is  either  cop- 
per or  brass,  three-fourths  or  one  inch 
in  diameter,  with  fittings  of  the  same  ma- 
terial having  threaded  Joints.  Lead  pipe 
is  too  soft  for  the  purpose  and  will  not 
stand  the  high  temperatures  which  the 
water  in  these  connections  often  reaches. 
If  it  is  desired  to  draw  hot  water  from  the 
different  faucets  throughout  the  house  at 
the  moment  the  faucet  is  opened  instead 
of  having  to  wait  until  all  the  water  in 
the  pipe  has  been  drawn  out,  it  is  neces- 
sary to  have  a  circulation  of  the  hot 
water  at  all  times  from  the  boiler  to  the 
different  fixtures.  The  hot  water  pipe  is 
started  from  the  boiler  and  carried  up, 
as  shown  in  Fig.  2,  to  the  highest  fixture 
and  then  connected.  The  return  pipe  is 
carried  down,  as  shown  by  the  direction 
of  the  arrows,  and  this  pipe  connects  with 
each  of  the  lower  fixtures,  finally  ending 
at  the  bottom  connection  of  the  boiler. 
Be  sure  to  have  some  upward  slope  at  all 
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points  to  the  pipe  which  leads  from  the 
boiler  to  the  highest  fixture;  but  it  is 
not  necessary  that  the  return  have  a 
continuous  fall. 

Installatloii  of  the  Bathroom 
Walls  and  Floors 

The  bathroom  should  be  a  light,  well 
ventilated  room  with  every  facility  for 
cleanliness.  Floors  and  wainscoting  of 
tile  or  composite  material  are  most  de- 
sirable, but  painted  walls  are  much  less 
expensive  and  give  excellent  results.  Tile 
is  undoubtedly  the  most  satisfactory  ma- 
terial which  can  be  used  for  the  cover- 
ing of  the  floors  and  walls  where  it  can 
be  afforded.  Tile  floor  with  covered  base 
and  walls  finished  with  cement  or  hard 
plaster,  painted  with  enamel  paint,  are 
much  cheaper.  When  a  tile  fioor  can  not 
be  had,  linoleum  is  an  excellent  substi- 
tute as  it  is  practically  impervious  to 
water.  It  should  be  laid  before  the  fix- 
tures are  set,  in  order  that  there  may  be 
no  joints.  Cement  mixed  with  small 
chips  of  marble  well  rubbed  down  after 
setting  makes  an  excellent  fioor,  one  that 
washes  as  clean  as  a  porcelain  plate  and 
has  no  cracks  to  harbor  dirt;  the  cost  is 
only  about  twice  that  of  a  double  wood 
fioor,  or  50  cents  per  square  foot,  includ- 
ing the  necessary  cement  bed  on  which  it 
is  laid.  When  it  is  desired  to  lay  a  ce- 
ment, composition,  or  tile  fioor  upon 
fioor  Joists,  proceed  as  follows:  Nail  a  2 
by  4  to  the  side  of  each  of  the  fioor  Joists 
fiush  with  the  bottom.  Upon  the  top  of 
these  stretch  wire  lath,  after  the  Joists 
have  first  been  covered  with  tarred  paper 
to  prevent  them  absorbing  moisture;  and 
upon  this  lay  cinder  concrete,  made  of 
one  part  Portland  cement,  three  parts 
loose  sand,  six  to  eight  parts  crushed 
and  screened  furnace  clinkers;  filling  in 
to  a  level  at  least  two  inches  above  the 
tops  of  the  Joists.  Upon  this  is  placed 
the  fioor  finishing.  Cinder  concrete  is 
used  because  it  is  so  much  lighter  than 
that  made  of  stone.  When  a  tile  or  ce- 
ment wainscot  is  too  expensive  the  walls 
should  be  painted.  Wall  paper  is  not  de- 
sirable in  a  bathroom,  nor  is  wood 
paneling. 


Bath  Tub  and  Lavatory 

A  porcelain  lined  or  enameled  iron  bath 
tub  is  the  best  medium  priced  tub.  For 
supplying  the  tub  with  water  a  combina- 
tion cock  is  best,  allowing  hot  or  cold 
water  to  enter  the  tub  separately  or  the 
temperature  to  be  regulated  to  suit  the 
bather.  The  cock  should  be  placed  high, 
so  as  to  allow  of  water  being  drawn  into 
pitchers. 

The  best  lavatories  are  those  of  porce- 
lain 6r  enameled  iron,  with  back  and 
overfiow  all  formed  as  integral  parts  of 
the  fixture.  The  basin  cocks  through 
which  the  hot  and  cold  water  come  are 
of  various  shapes,  the  simplest  being  the 
best. 

The  Closet 

The  water  closet  is  the  most  important 
plumbing  fixture  In  the  house,  and  should 
be  selected  and  put  up  with  particular 
care.  A  good  closet  should  be  simple, 
neat,  and  strong,  of  a  smooth  material, 
with  ample  water  in  the  bowl.  Among 
the  modem  closets  there  is  none  more 
satisfactory  than  the  fiushing-rim,  siphon- 
Jet  closet,  which  can  be  had,  including 
the  trap,  in  a  single  piece  of  porcelain. 
Porcelain  is  used  because  no  other  ma- 
terial can  be  kept  so  clean  and  sanitary. 
But  even  this  is  an  imperfect  protection 
from  dirt  and  disease  unless  the  bowl  is 
fiushed  so  as  to  clean  it  completely  and 
absolutely.  The  water  should  be  poured 
from  the  rim  of  the  bowl,  so  that  every 
part  of  U>  is  perfectly  cleaned.  The 
wash-down  and  wash-out  closets  are  sim- 
ilar in  make,  but  are  not  so  thorough  in 
their  action.  In  the  wash-out  closet  the 
basin  acts  as  a  receiver,  a  small  quantity 
of  water  being  retained  in  it,  and  into 
this  the  deposit  is  made,  to  be  washed 
out  afterwards  into  the  trap  by  the  fiush. 
The  water  in  the  basin  is  prevented  from 
leaking  into  the  trap  by  a  raised  ridge 
which  is  apt  to  break  the  force  of  the 
fiush  so  that  its  whole  force  is  not  di- 
rected into  the  trap,  which  is  objection- 
able. The  wash-down  closet  receives  the 
deposit  directly  into  the  water  held  in 
the  bowl  by  the  trap.  It  has  a  straight 
back  and  a  much  smaller  fouling  surface. 
There  is  no  open  vent.    The  outlet  is  en- 
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tirely  covered  with  water,  so  that  the 
water  does  not  throw  the  soil  against 
the  side.  The  only  advantage  the  siphon 
closet  has  over  it  is  the  greater  force  of 
discharge  given  by  the  siphon. 

The  siphon  closet,  like  the  wash  down 
closet,  retains  a  certain  amount  of  water 
into  which  filth  is  discharged.  In  addi- 
tion there  is  a  siphon  trap  provided  with 
a  long  ascending  arm,  so  that  the  water 
in  the  trap  is  at  a  lower  level  than  the 
water  in  the  bowl.  The  water  from  the 
flushing  cistern  is  directed  not  only  into 
the  bowl,  but  downward  into  the  trap 
itself.  As  a  result  of  this  discharge  into 
the  trap  a  siphon  action  is  produced 
whereby  the  contents  of  the  bowl  are 
sucked  through  the  trap  into  the  soil  pipe 
without  soiling  the  bowl.  The  seal — 
that  is,  the  body  of  water  which  prevents 
the  sewer  gas  from  escaping  into  the 
house — is  deep,  broad,  and  always  in 
plain  sight. 

Flushing  Apparatus 

The  flushing  cistern  or  tank  for  a 
water  closet  is  always  distinct  from  the 
main  water  supply.  As  a  rule,  a  plain 
hardwood  box,  copper  lined,  is  support- 
ed by  brackets  from  the  wall  about  7 
feet  above  and  communicating  with  the 
closet  by  a  pipe.  This  pipe  is  usually 
about  1^4  Inches  in  diameter  and  should 
have  as  few  bends  and  angles  about  It 
as  possible.  The  cistern  should  hold  2 
or  3  gallons  of  water,  all  of  which  should 
be  discharged  at  one  time  into  the  closet. 
The  flush  of  the  closet  should  be  quick, 
powerful,  and  noiseless,  thoroughly  scour- 
ing all  parts  exposed  to  fouling. 

The  flow  into  the  cistern  is  regulated 
by  a  float  valve  which  allows  the  tank 
to  fill,  the  float  rising  with  the  water; 
when  It  reaches  the  proper  level  the  float 
is  entirely  raised  and  the  supply  shut  off. 
When  the  tank  is  emptied  by  opening 
the  flush  valve,  which  is  lifted  by  pull- 
ing a  chain  attached  to  it,  the  process  is 
repeated.  The  cistern  is  usually  provided 
with  an  overflow  connected  with  the  flush 
pipe,  so  that  if  the  ballcock  fails  to  act 
properly  in  shutting  off  the  water  the  sur- 
plus will  escape  through  the  water  closet 
to  the  drain  Instead  of  overflowing. 


Soll-Plpe  Connections 

The  best  closets  are  provided  with  a 
brass  screw  soil-pipe  connection,  calked 
with  lead  and  cemented  into  the  base  of 
the  closet.  The  corresponding  threaded 
brass  coupling  is  soldered  into  the  end 
of  the  lead  bend  which  connects  with  the 
soil  pipe.  The  closet  is  then  screwed  in- 
to the  threaded  coupling  until  the  base 
rests  on  the  floor.  The  closet  may  be 
removed  at  any  time  by  simply  unscrew- 
ing it.  No  bolts  are  necessary  through 
the  base  flanges.  In  setting  a  water 
closet  a  neater  flnish  can  be  obtained  if 
a  porcelain  floor  slab  is  put  in  with  the 
finished  fioor. 

General  Suggestions 

The  important  need  of  the  work  is  sim- 
plicity, not  only  in  detail,  but  in  general 
scheme.  Construct  the  water  closet  to  be 
used  as  a  urinal  and  slop  sink  and  ar- 
range to  draw  water  through  the  bath 
cocks  placed  at  the  top  of  the  tub.  It  not 
only  saves  cost,  but  is  a  great  advantage 
to  have  the  fewest  possible  points  requir- 
ing inspection  and  care  and  to  secure  the 
most  frequent  possible  use  of  every  in- 
let into  the  drainage  system.  Great  care 
must  be  taken  not  to  throw  into  the 
water  closet  hair,  matches,  strips  of  cloth, 
or  anything  which  is  insoluble  and  liable 
to  clog  the  trap  and  soil  pipe.  A  burnt 
match  seems  small  in  itself,  but  if  lodged 
in  the  trap  it  will  collect  other  things 
and  cause  serious  obstruction  of  the  out- 
let. Tissue  toilet  paper  should  be  used. 
Its  cost  would  be  exceeded  many  times  if 
a  part  of  the  system  needed  to  be  taken 
out  to  free  it  from  newspaper  obstruction. 
It  is  often  found  more  convenient  to  have 
the  water  closet  with  a  separate  en- 
trance from  the  hall  and  entirely  Inde- 
pendent from  the  bathroom. 

Traps  and  Tents 

Every  plumbing  fixture  must  have  a 
trap  to  prevent  the  foul  air  from  coming 
back  from  the  drain  through  the  waste 
pipe.  In  its  simplest  form  a  trap  is  a 
downward  bend  in  a  pipe,  so  deep  that 
the  upper  wall  of  the  pipe  dips  into  the 
water  held  in  the  bend,  the  extent  to 
which  it  dips  being  known  as  the  depth 
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of  the  seal.  With  slight  modiflcatioiis  this 
is  the  trap  most  commonly  used  for  wash 
basins,  laundry  tubs,  etc.  Its  greatest 
fault  is  the  danger  from  siphonage;  that 
iSp  the  water  seal  may  be  carried  out  of 
the  trap  into  the  soil  pipe  by  the  rush 
of  the  water  when  the  fitting  itself  is 
emptied,  by  the  flow  of  water  from  an- 
other fixture  on  the  same  branch  waste 
pipe,  or  by  the  discharge  of  water  from 
a  fixture  higher  up  but  connected  to  the 
same  soil  pipe.  This  danger  is  much  les- 
sened by  the  introduction  of  a  system  of 
ventilation  pipes  extending  upward  either 
from  the  trap  itself  or  from  the  outlet 
near  the  trap.  To  avoid  this  extra  ex- 
pense of  a  third  system  of  pipes,  it  is  bet- 
ter to  supply  each  fixture  with  one  of  the 
patent  non-slphonage  traps,  which  should 
also  be  self-cleansing.  There  are  several 
good  ones  on  the  market.  It  is  a  good 
habit,  after  emptying  the  wash  basin, 
bath  tub,  or  kitchen  sink,  to  allow  some 
clean  water  from  the  faucet  to  run  into 
the  fixture  in  order  to  have  clean  water 
in  the  traps.  All  traps  should  be  provid- 
ed with  trap  screws,  placed  below  the 
water  line,  and  arranged  so  as  to,  be  ac- 
cessible for  cleaning. 

Nothing  short  of  continuous  use  will 
prevent  the  evaporation  of  the  water  in 
the  traps.  One  with  a  large  dip  is  best, 
but  at  the  same  time  the  trap  must  be  so 
formed  that  at  each  use  of  the  fixture  all 
the  filth  that  is  delivered  shall  be  carried 
away,  the  trap  being  immediately  refilled 
with  fresh  water.  Hair  and  fibers  from 
cloth  sometimes  carry  the  water  out  of 
traps  by  capillary  attraction,  and  care 
should  be  taken  not  to  allow  such  things 
to  enter  the  pipes. 

The  Soil  Pipe 

The  soil  pipe  should  extend  from  cellar 
to  roof  in  a  straight  line,  if  possible,  as 
each  offset  or  bend  forms  an  obstruc- 
tion to  its  proper  fiushing  with  both  water 
and  air.  Use  only  "extra  heavy"  soil  pipe 
of  uniform  thickness  throughout,  as  the 
hubs  stand  the  calking  better. 

Avoid  if  possible  plumbing  fixtures  in 
the  cellar  if  the  drain  must  go  under  the 
fioor.  If  it  is  necessary  to  make  connec- 
tions with  a  fixture  in  the  cellar  it  is  bet- 


ter that  the  main  channel  should  run 
under  the  fioor  to  or  near  the  location  of 
such  fixtures  that  all  or  nearly  all  of  its 
length  should  constitute  a  part  of  the 
main  drain  thoroughly  fiushed  and  venti- 
lated like  the  rest  of  the  system.  The 
pipe  should  be  laid  in  an  open  trench  and 
so  thoroughly  calked  that  under  a  pres- 
sure equal  to  one  story  in  height  not  a 
drop  of  water  should  escape  at  any  point, 
and  then  it  should  be  inclosed  in  good  con- 
crete, after  which  the  trench  should  be 
filled.  The  soil  pipe  should  pass  through 
the  foundation  by  means  of  an  arch,  and 
the  cast  iron  pipe  should  extend  at  least 
6  feet  outside  the  foundation;  from  there 
on,  a  carefully  laid  and  rigidly  inspected 
vitrified  pipe  drain  is  to  be  preferred. 
The  joint  between  the  iron  pipe  and  the 
vitrified  sewer  pipe  should  be  made  with 
neat  Portland  cement  mortar.  If  there 
are  no  fixtures  in  the  cellar  carry  the 
drain  in  full  sight  along  the  face  of  the 
cellar  wall,  or  suspended  from  the  fioor 
beams,  so  the  joints  may  be  inspected.  At 
the  point  where  it  is  to  turn  up  as  a  ver- 
tical soil  pipe  support  It  by  a  poet  or  a 
brick  pier.  Use  no  short  turns  in  the 
soil  pipe,  like  "tees"  and  "quarter  bends." 
Two  one-eighth  bends  or  a  T  branch  and 
a  single  one-eighth  bend  give  a  more 
gradual  and  therefore  a  better  change  of 
direction.  Water  closets  should  connect 
to  the  soil  pipe  with  a  T  branch.  The 
soil  pipe  should  be  secured  along  its  en- 
tire length  at  distances  not  over  5  feet 
with  hangers  and  clamps  or  hooks,  so 
that  it  will  be  rigidly  held  in  position. 
The  joints  in  the  cast  iron  soil  pipe  should 
be  made  by  first  inserting  a  little  picked 
oakum  into  the  socket,  allowing  none  to 
enter  the  pipe;  it  is  better  formed  into 
a  sort  of  rope.  The  oakum  prevents  the 
lead  from  running  into  the  pipe  to  form 
an  obstruction  to  the  flow.  Enough  molt- 
en lead  is  then  poured  into  the  hub  to  fill 
it.  After  the  lead  has  cooled  it  is  care- 
fully hammered  with  a  special  calking 
tool  until  the  space  between  the  spigot 
and  the  hub  is  perfectly  gas  and  water 
tight.  Every  joint  should  be  made  with 
a  view  to  being  tested  with  hydraulic 
pressure. 
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In  making  this  test  the  simplest  way  is 
to  close  all  openings  Into  the  pipe  with 
wooden  plugs  or  disks  of  India  rubber 
compressed  between  two  plates  of  iron 
forced  together  with  a  screw.  There  is 
no  especial  advantage  in  applying  a  great 
head  of  water,  for  if  a  joint  is  not  tight 
it  will  leak  under  a  head  of  a  few  inches. 
It  is  generally  most  convenient  to  test 
the  vertical  pipe  story  by  story,  the  plugs 
being  inserted  through  the  water  closet 
branches.  There  is  probably  no  occa- 
sion to  fear  that  work  once  made  tight 
will  develop  leaks  for  many  years,  the 
tendency  to  rust  after  a  time,  even  with 
tar-coated  or  enameled  pipe,  being  rath- 
er to  close  such  slight  leaks  as  may 
exist. 

Four  inches  in  diameter  is  sufTicient  for 
soil  pipe,  and  the  best  results  are  obtain- 
ed by  running  it  full  size  straight  above 
the  roof  and  covering  the  top  with  a  wire 
basket  such  as  is  used  to  keep  leaves  out 
of  gutters. 

There  should  always  be  a  trap  between 
the  house  and  the  sewage  disposal  plant, 
and  there  must  also  be  on  the  house  side 
of  it  an  inlet  for  fresh  air.  There  can  be 
no  real  ventilation  of  the  system  if  it  is 
open  only  at  the  top,  but  a  generous  inlet 
for  fresh  air  on  the  drain  outside  the 
house,  in  connection  with  the  opening  at 
the  top  of  the  soil  pipe,  will  insure  a 
free  movement  throughout  the  whole  sys- 
tem. The  fresh  air  inlet  must  be  guard- 
ed from  obstruction.  It  may  be  brought 
out  close  to  the  foundation  walls,  but  not 
too  near  windows  and  doors.  If  the  trap 
is  formed  by  the  submerging  of  the  inlet 
pipe  in  the  settling  chamber  of  the  dis- 
posal system  the  fresh  air  inlet  should  be 
placed  close  to  this. 

The  Waste  Pipes 

For  all  minor  waste  pipes  lead  pipe  is 
used,  as  it  may  be  bent  and  cut  to  suit 
all  possible  positions  and  requires  but 
few  joints.  Only  "heavy"  lead  pipe  should 
be  used.  As  lead  is  quite  a  soft  material 
it  would  not  be  practicable  to  use  thread 
joints  on  it,  so  the  joints  are  made  by  the 
use  of  solder.  Where  lead  pipe  joins  to 
cast  iron  pipe  the  connection  should  be 
made  by  means  of  a  brass  ferrule  of  the 


same  bore  as  the  lead  pipe,  and  soldered 
to  it  The  ferrule  is  introduced  into  the 
hub  of  the  cast  iron  pipe  and  calked  tight 
with  oakum  and  lead. 

Heating  Systems 
The  Ideal  System 

The  health  and  comfort  of  the  home 
depends  to  a  considerable  extent  upon 
the  heating  apparatus,  which,  in  impor- 
tance, is  second  only  to  that  of  sanitary 
plumbing.  Stoves  are  a  development  of 
the  fireplaces  of  our  ancestors.  Their 
waste  of  fuel,  their  uncleanliness,  and 
their  inability  to  properly  heat  even  one 
room  are  features  recognized  by  most  peo- 
ple. The  ideal  heating  apparatus  is  one 
that  will  promptly  and  continuously  sup- 
ply every  room  in  the  house  with  enough 
warm  fresh  air  to  make  it  comfortable  in 
the  coldest  weather.  It  must  be  easy  to 
manage  and  not  complicated  in  construc- 
tion. The  cost  of  installing  a  steam  or 
hot  water  system  is  more  than  that  of  a 
hot  air  furnace.  The  amount  of  fuel  used 
by  them  is  less,  but  for  a  small  house  the 
hot  air  furnace  is  most  often  used.  It 
has  the  advantage,  too,  if  properly  in- 
stalled, of  supplying  fresh  air,  while  the 
other  systems  demand  special  means  for 
ventilation,  or  dependence  must  be  placed 
entirely  upon  opening  the  doors  and  win- 
dows. 

Furnaces 

A  furnace  is  a  stove  within  a  casing  of 
galvanized  iron  or  brick.  Air  is  admitted 
to  the  space  between  the  two  and  when 
it  becomes  heated  passes  through  pipes  to 
the  different  rooms  of  the  house.  The  fur- 
nace may  be  constructed  of  cast  iron, 
wrought  iron,  or  steel.  The  cast  iron 
furnace  has  fewer  joints  than  the  one 
made  of  steel  plates  and  will  not  vary  In 
temperature  so  rapidly. 

Direct  and  Indirect  Draft 

In  construction  there  are  two  styles, 
the  "direct"  and  the  "indirect"  draft  The 
better  class  of  the  "direct"  draft  fur- 
naces have  a  radiator  through  which  the 
hot  gases  pass  on  their  way  to  the  smoke- 
stack, and  so  utilize  much  heat  that 
would  otherwise  be  lost.  In  the  "indi- 
rect"   draft    furnaces    the    gases    pass 
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through  radiators  at  the  bottom  and  from 
there  to  the  smokestack.  A  direct  pas- 
sage is  furnished  to  be  used  when  the 
fire  is  being  started  or  when  coal  is  be- 
ing added.  Some  furnaces  are  "built  to 
sell"  by  their  size  and  are  not  furnished 
with  a  radiator.  These  will  burn  more 
fuel  and  give  off  less  heat. 

The  Smoke  Pipe 

The  smoke  pipe  should  connect  to  the 
chimney  as  directly  as  possible,  for  elbows 
diminish  the  draft.  The  flue  should  be  at 
least  8  inches  by  12  inches  and  should 
have  no  other  opening  into  it  for  range 
or  fireplace.  A  clean-out  door  should  be 
provided  at  the  bottom,  fitted  with  a  tight 
door,  and  this  door  must  be  kept  shut, 
except  when  cleaning  out  the  flue. 

The  Grate 

The  grate  Is  one  of  the  most  important 
parts  of  a  furnace,  And  there  are  many 
kinds  to  be  had.  The  essential  things 
are  the  removal  of  the  ashes  and  cin- 
ders from  the  entire  grate  surface  with- 
out carrying  unbumed  coal  with  them, 
and  the  admission  of  air  to  secure  proper 
combustion  of  the  fuel.  In  comparing 
furnaces  the  average  diameter  of  the 
fire  pot  is  taken.  The  space  above  must 
be  large  enough  to  permit  of  the  thor- 
ough mixing  of  the  gases  with  air  or 
else  much  heat  will  be  lost  by  imperfect 
combustion.  If  soft  coal  is  to  be  burned 
a  larger  combustion  chamber  is  needed 
than  with  hard  coal,  as  the  supply  of  air 
must  be  greater. 

Furnaces  difTer  in  the  manner  of  bring- 
ing the  air  to  be  warmed  into  contact 
with  the  surfaces  heated  by  the  combus- 
tion of  the  fuel.  The  area  of  the  heat- 
ing surfaces  should  be  about  60  times 
the  area  of  the  grate  surface  to  prevent 
overheating  of  the  air  in  cold  weather. 

Where  natural  gas  is  available  the 
furnace  can  be  arranged  to  burn  it,  but 
it  is  well  to  have  a  coal  grate  also  in 
case  the  gas  should  be  shut  ofT.  Wood 
furnaces  are  generally  more  simple  in 
construction  and  are  often  built  to  take 
a  4-foot  stick.  Where  wood  is  cheap 
excellent  results  may  be  obtained.  The 
smoke  should  pass  through  a  radiator, 
as  in  case  of  coal  furnaces. 


Dlstribntion  of  Hot  Air.  by  Means  of  Pipes 

Much  depends  upon  the  location  of  the 
furnace.  It  should  be  placed  somewhat 
to  the  north  and  west  of  the  center  of 
the  house — that  is,  toward  the  prevailing 
cold  winds.  As  the  hot  air  travels  best 
through  the  pipes  leading  toward  the 
sheltered  part  of  the  house  and  to  the 
upper  rooms,  the  pipes  leading  toward 
the  north  and  west  or  to  the  rooms  on 
the  flrst  floor  should  be  given  the  prefer- 
ence with  respect  to  length  and  size. 
Make  all  pipes  as  nearly  the  same  length 
as  possible  and  as  short  as  the  location 
of  the  registers  will  permit.  Long  hori- 
zontal runs  of  pipe  should  be  avoided, 
especially  in  flrst  floor  pipes.  The  pipes 
should  pitch  upward  as  sharply  as  possi- 
ble so  the  resistance  will  be  less.  Each 
pipe  should  have  a  damper  near  the  fur- 
nace. Each  room  should  have  a  sepa- 
rate pipe,  if  possible,  or  the  heat  will  go 
to  the  less  exposed  room  when  a  wind 
is  blowing.  Exposed  pipes  should  be  pro- 
vided with  an  asbestos  covering,  even 
when  made  double;  double  pipes  are  the 
best  for  all  work.  Bright  tin  is  almost 
always  used  for  hot  air  pipes,  as  it  rad- 
iates less  heat  than  any  other  suitable 
material.  The  registers  should  be  as 
near  the  furnace  as  possible.  Nothing  is 
gained  by  putting  them  on  the  exposed 
side  of  the  room  and  much  heat  is  lost. 
P^rst  floor  registers  may  be  placed  in  the 
floor  if  wall  registers  would  interfere  with 
the  pipes  to  the  second  floor.  Second 
floor  registers  should  be  placed  in  the 
wall  so  as  to  avoid  the  necessity  of  cut- 
ting carpets  and  not  to  furnish  recep- 
tacles for  dirt.  If  only  the  flrst  floor  is 
heated  the  registers  should  be  placed  in 
the  wall.  The  net  area  of  the  register 
should  be  about  16  per  cent  greater  than 
the  section  of  its  hot  air  pipe. 

Elmiba  I.  Wilson, 
TT.   S.  Department  of  AKricnlture. 

Fermentation  and  Ferments 

No.  1 — Insoluble  Ferments 

Fermentation  is  a  chemical  change  pro- 
duced by  a  class  of  bodies  called  fer- 
ments. Insoluble  or  organized  ferments 
are    single    celled,    microscopic    plants 
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which  have  a  definite  structure.  Nearly 
all  of  them  secrete  definite  chemical  prod- 
ucts capable  of  producing  fermentation. 
The  insoluble,  or  organized  ferments,  are 
composed  mainly  of  nitrogenous  com- 
pounds, but  also  contain  non-nitrogenous 
and  mineral  matter.  Some,  as  the  tuber- 
cular organism,  contaii^  cellulose. 

No.  2 — Soluble  Ferments  or  Ensymes 

Enzymes  are  organic  compounds,  se- 
creted by  cells,  and  have  the  property  of 
producing  chemical  changes.  They  are 
also  called  soluble  ferments,  chemical 
ferments,  and  diastases.  Diastase  is  a 
white  amorphous  compound,  converting 
starch  by  fermentation  into  dextrine  and 
sugar.  It  is  found  in  the  sap  of  plants, 
and  in  animal  saliva.  There  are  a  great 
many  kinds  of  soluble  ferments,  some  of 
which  as  diastase  are  capable  of  acting 
upon  carbo-hydrates,  while  others,  as 
pepsin  and  pancretin,  act  upon  proteid 
bodies.  Enzymes  produce  chemical 
change,  without  entering  into  the  com- 
position of  the  substance  or  giving 
up  any  of  their  material  to  the  reacting 
compounds.  A  small  amount  of  diastase 
will  change  a  large  amount  of  starch 
to  soluble  forms,  without  losing  its  pow- 
er of  action.  The  enzymes  are  all  sol- 
uble in  water  and  are  precipitated  with 
strong  alcohol.  Their  action  is  not  gen- 
erally retarded  by  antiseptics  and  chemi- 
cals which  are  capable  of  destroying  the 
organized  ferments.  When  seeds  are 
soaked  in  water,  the  diastase  and  pro- 
teose enzymes  are  extracted  and  if  pre- 
cipitated in  alcohol  and  recovered  they 
appear  as  a  light  gray  powder.  An  or- 
ganized ferment  is  a  low  form  of  plant, 
while  a  soluble  ferment  is  a  chemical 
compound. 

Ko.  8 — ^Aerobic  and  Anerobic  Ferm.eiit8 

Ferments  that  require  oxygen  for  their 
existence  are  aerobic  while  those  cap- 
able of  working  in  the  absence  of  oxygen 
are  anerobic.  The  aerobic  ferments  pro- 
duce carbon  dioxide,  water,  ammonia  and 
hydrogen  sulfid  as  final  products  while 
ilnerobic  ferments  usually  produce  inter- 
mediate products  as  organic  acids. 


No.  4 — Conditions  Necessary  to  Fermen- 
tation 

The  conditions  necessary  to  fermenta- 
tion are: 

(1)  Moisture.  (2)  Favorable  tempera- 
ture. (3)  A  ferment  body.  (4)  A  fer- 
mentable substance. 

Moisture  is  necessary  in  order  that 
chemical  changes  may  take  place.  Dur- 
ing fermentation  water  enters  often  into 
the  chemical  reaction,  as  in  hydration 
changes,  and  is  also  necessary  as  a 
medium  of  exchange  for  the  chemical 
products  of  the  reaction. 

The  most  favorable  temperatures  for 
the  fermentation  are  between  15  and  60 
degrees  Centigrade.  Below  sero  and 
above  the  boiling  point  of  water,  fer- 
ments are  inactive.  Some  ferments  re- 
quire a  different  temperature  for  activ- 
ity from  any  others. 

A  ferment  body  is  always  necessary  to 
start  the  fermentation  change,  and  In 
the  absence  of  a  ferment,  either  organ- 
ized or  unorganized,  no  ferment  can  take 
place. 

A  fermentable  substance,  with  the  right 
kind  of  ferment  to  act  upon  it,  is  also 
requisite,  as  a  ferment  which  acts  upon 
one  class  of  bodies  is  incapable  of  chang- 
ing starch  to  soluble  forms.  When  a  sub- 
stance is  freed  from  all  ferments  and  is 
protected  from  all  sources  of  outside  con- 
tamination, it  is  in  a  sterile  condition. 
Many  forms  of  fermentation  are  produc- 
ed by  the  spores  of  organized  ferments 
gaining  access  to  a  material  along  with 
dust  particles  carried  in  the  air.  In  the 
preservation  of  food,  a  knowledge  of  the 
conditions  necessary  for  fermentation  is 
made  use  of.  The  products  formed  by 
ferments  are  numerous,  as  are  ferment 
bodies  capable  of  acting  upon  all  forms 
of  organic  matter.  Some  of  the  ferments 
assist  in  the  digestion  of  food  and  in  the 
preparation  of  food  products,  while  others 
take  an  important  part  in  every-day  life 
affairs,  and  in  agriculture  in  the  libera- 
tion of  plant  food.  The  growth  of  plants, 
the  preparation  of  foods,  their  digestion 
and  the  manufacture  of  food  products 
all  depend  largely  upon  fermentation. 
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I  plants,  ferments  play 

trt,  both  in  the  prepara- 

•    food  and  in  the  chemical 

.ut   take   place   in   the   plant. 

.lilt ion  of  the  mineral  food  of  the 

^  assisted  by  ferment  €u:tion.     The 

ToKt^nous  food  of  the  plant  is  all  pre- 

>(trt'd  in  the  soil  by  ferment  action. 

Aceteus  or  Acetic  Fermentation 

A  form  of  oxidation  in  which  alcohol 
is  converted  into  vinegar  or  acetic  acid 
by  the  agency  of  a  specific  fungus  or  fer- 
ment called  **Mycoderma  acetV*  The  pro- 
cess involves  two  distinct  reactions  in 
which  the  oxygen  of  the  air  is  essential. 
An  intermediate  product  called  "alde- 
hyde" is  formed  in  the  first  process. 

1  CH.0  -f  0  =  H,0  -f  CH4O. 

2  CaH^O  +  0=C2H40=. 

Alcoholic  Fermentation 

The  fermentation  which  saccharine 
bodies  undergo  when  brought  into  con- 
tact with  the  yeast  plant  or  torulae.  The 
sugar  is  converted  either  directly  or  in- 
directly into  alcohol  and  carbonic  acid, 
the  rate  of  action  being  dependent  on  the 
rapidity  with  which  the  torulae  develop. 

Ammonlacal  Fermentation 

The  conversion  of  the  urea  of  urine  in- 
to ammonium  carbonate,  through  the 
growth  of  the  special  urea  ferment. 
Whenever  urine  is  exposed  to  the  air  for 
several  days  in  open  vessels,  it  under- 
goes this  alkaline  fermentation. 

Butyric  Fermentation 

The  fermentation  of  various  forms  of 
organic  matter  through  the  agency  of  a 
peculiar  worm  shaped  vibrio,  with  the 
formation  of  more  or  less  butyric  acid. 
It  is  one  of  the  many  forms  of  fermenta- 
tion, that  collectively  constitute  putre- 
faction. 

Envymatic  Ferment 

This  has  already  been  described. 

The  Fermentation  Theory  of  Disease 

The  theory  that  most,  if  not  all,  infect- 
ious or  zymotic  diseases  are  caused  by 
the  introduction  into  the  organism  of  the 
living  germs  of  ferments,  or  ferment 
bodies,  already  developed,  (organized 
ferments)  by  which,  processes  of  fermen- 


tation are  set  up  injurious  to  health.  This 
is  akin  to  the  germ  theory  of  disease. 

Glycerine  Ferment 

The  fermentation  which  occurs  on  the 
mixing  of  a  dilute  solution  of  glycerine 
with  a  peculiar  species  of  schizomycetes 
and  some  carbonate  of  lime  and  other 
matter  favorable  to  the  growth  of  the 
plant,  the  glycerine  being  changed  into 
butyric  acid,  butyl  and  ethel  alcohol. 
With  another  form  of  bacterium  (Bacillus 
suhtilis)  ethel  alcohol  and  butyric  acid 
are  mainly  formed. 

Lactic  Fermentation 

The  transformation  of  milk  sugar  or 
other  saccharine  body  into  lactic  acid,  as 
the  souring  of  milk,  through  the  agency 
of  a  special  bacterium  (Bacterium  lactis 
of  Lister).  In  this  change  the  milk 
sugar,  before  assuming  the  form  of  lactic 
ccid,  presumably  passes  through  the 
stage  of  glucose. 

Febtilizatioiv.     See  Apple  Orchard. 

Fertilizer,  Gomacercial.  See  Apple  Or- 
chard Cover  Crop. 

Fertilizing  Value  of  Rain  and 

Snow 

Experiments  have  been  conducted  dur- 
ing the  past  few  years  at  the  Canadian 
Experiment  farms  by  F.  T.  Shutt,  relat- 
ing to  the  fertilizing  value  of  rain  and 
snow.  The  report  for  1911  shows  that 
during  the  year  the  precipitation  amount- 
ed to  26.97  inches,  the  total  nitrogen 
per  acre  brought  down  by  rain  and  snow 
was  5.27  pounds,  about  84  per  cent  be- 
ing furnished  by  the  rain  and  16  per  cent 
by  snow.  .Of  the  total  nitrogen  3.73 
pounds  was  in  the  form  of  free  and  al- 
buminoid ammonia  and  1.54  pounds  ni- 
trates and  nitrites. 

E.  S.  R. 

Figs 

The  lig  is  the  fruit  of  any  one  of 
the  various  species  of  the  cultivated 
varieties  of  Ficus  carica.  Fig  trees  vary 
greatly  in  habit,  some  of  them  being  low 
trailing  shrubs,  others  gigantic  trees. 
They  have  alternate  leaves,  which  abound 
in  a  milky  juice,  usually  acrid,  though  in 
a  few  instances  sufficiently  mild  to  be 
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used  in  allaying  thirst.  The  figs  of  com- 
merce are  grown  on  a  small  tree  or  shrub, 
rarely  more  than  20  feet  in  height. 

The  fig  seems  to  be  indigenous  to  Syria 
and  Asia  Minor,  but  for  a  long  period  of 
time  has  been  grown  in  the  countries 
around  the  Mediterranean  sea  and  judg- 
ing from  passages  in  the  writings  of 
Herodotus,  and  from  the  Hebrew  scrip- 
tures, it  was  an  article  of  food  and  com- 
merce, centuries  before  the  Christian  era. 

In  the  warm  countries,  the  tree  gen- 
erally bears  two  crops  in  one  year,  the 
first  in  the  early  summer  from  the  buds 
of  the  previous  year,  the  other  in  the 
autumn  from  the  buds  of  the  spring 
gfrowth. 

FertillKatfon 

The  question  of  the  fertilization  of  figs 
was  early  little  understood.  It  was  be- 
lieved that  the  flowers  were  unisexual 
and  therefore  from  very  ancient  times  it 
was  the  habit  of  certain  growers  to  place 
branches  of  the  wild  flg  in  flower  over  the 
cultivated  varieties,  in  order  that  the 
pollen  from  the  wild  flower  might  ferti- 
lize the  female  flowers  of  the  other.  From 
the  Louisiana  Experiment  Station,  we 
quote  the  following  on  the  subject  of  fer- 
tilization : 

Southern  figs  produce  pistillate  or 
female  flowers  and  mule  or  sterile  flow- 
ers. While  they  do  not  produce  stamir 
nate  or  male  fiowers,  nevertheless,  they 
possess  the  ability  to  develop  an  edible 
product,  with  no  true  seed.  It  is  impos- 
sible for  any  of  our  figs  to  produce  true 
viable  seed,  hence  unless  figs  of  another 
class  capable  of  producing  seed  are  grown 
in  Louisiana,  one  may  never  expect  a 
variety  of  figs  of  Louisiana  origin.  The 
different  blooming  habits  of  our  figs  easi- 
ly separate  them  into  three  distinct  divi- 
sions. 

Class  1 — Mission  Figs,  capable  of  pro- 
ducing both  an  early  and  a  late  crop. 

Class  2 — Adriatic  Figs,  capable  of  pro- 
ducing a  late  crop,  but  dropping  all  of  its 
first  crop. 

Class  3 — San  Pedro  Figs,  capable  of 
producing  an  early  crop,  but  dropping  all 
of  its  late  crop. 

The  sterile  or    mule    flowers    are  the 


ones  that  develop  into  our  edible  fig.  The 
pistillate  or  female  flowers  invariably 
drop  ofT. 

In  the  Mission  class  of  figs  the  sterile 
or  mule  blooms  predominate  in  both  its 
early  and  late  crops,  hence,  climatic  con- 
ditions being  favorable,  two  crops  of  figs 
may  be  obtained. 

In  the  Adriatic  Figs  the  pistillate  or 
female  blooms  predominate  in  the  early 
crop,  and  the  sterile  or  mule  blooms  pre- 
dominate in  the  late  crop,  hence  the  early 
crop  drops,  and  the  late  crop  matures. 

In  the  San  Pedro  Figs,  the  sterile  or 
mule  blooms  predominate  in  the  early 
crop,  and  the  pistillate  or  female  blooms 
predominate  in  the  late  crop,  hence  the 
early  crop  matures  and  the  late  crop 
drops. 

Occasionally  sterile  or  mule  blooms  on 
both  the  early  crop  of  the  Adriatic  type 
of  figs  and  the  late  crop  of  the  San 
Pedro  type  of  figs  may  develop  into  edible 
fruit. 

Granville  Lowther 

Propagation 

The  fig  is  easily  propagated  by  cuttings, 
layering,  ring-budding,  and  grafting. 
Propagation  by  cuttings  is  the  easiest  and 
most  satisfactory  way.  The  work  can  be 
done  at  almost  any  time  of  the  year;  but 
by  far  the  best  results  are  obtained  if 
done  during  the  winter  while  the  plant  is 
dormant. 

The  cuttings  should  be  taken  from 
strong,  healthy  plants  of  the  desired 
variety  and  preferably  from  plants  grow- 
ing in  the  immediate  locality.  Select 
the  one-year-old  branches  that  are  plump 
and  stocky,  which  are  usually  found  on 
the  outside,  where  they  were  well  ex- 
posed to  the  light.  Do  not  take  the  long, 
slender  shoots  or  suckers  found  on  the 
base  of  the  plant. 

A  good  cutting  should  be  at  least  one 
foot  long,  or  preferably  longer.  The  cut 
ends  should  not  expose  any  pith,  but  the 
hard  wood  of  the  partition  found  at  the 
node.  The  cuttings  should  not  be  allowed 
to  dry  out,  or  become  shriveled;  as  soon 
as  made  they  should  be  tied  into  bundles 
of  convenient  size  and  buried  in  moist 
sand.    The  following  spring  they  should 
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be  planted  either  in  the  field  where  they 
are  to  remain  permanently  or  in  the 
nursery  row.  The  latter  method  is  usual- 
ly preferable,  as  they  can  be  given  better 
care  and  grown  at  less  expense.  They 
should  be  planted  deep,  leaving  only  the 
uppermost  bud  Just  above  the  surface  of 
the  soil.  Some  prefer  to  make  the  cut- 
tings late  in  the  spring  and  plant  them 
at  once  in  the  field.  This  is  certainly 
the  most  economical  method. 

Planting 

The  soil  should  be  thoroughly  prepared 
by  deep  plowing  and  enough  disking 
and  harrowing  to  pulverize  every  clod. 
Usually  clay  soils  are  not  plowed  deep 
enough,  especially  by  the  beginner.  It 
must  be  remembered  that  the  fig  is  natur- 
ally a  very  shallow-rooted  plant,  espe- 
cially where  the  subsoil  is  hard  and  comes 
up  near  the  surface.  Clay  soil  should  be 
plowed  eight  to  ten  inches  deep  and 
then  subsoiled  to  a  depth  of  six  to  eight 
inches.  This  gives  opportunity  for  prop- 
er root  development,  and  storage  of  large 
quantities  of  water. 

The  best  time  to  do  the  planting  is  in 
the  spring.  Fall  planting  is  not  advisable, 
as  the  young  plant  can  not  endure  very 
much  cold  until  it  becomes  well  estab- 
lished. If  the  planting  is  done  in  the 
fall  or  winter  the  young  plant  should  be 
entirely  covered  with  dirt  until  spring. 

The  distance  apart  to  plant  will  depend 
on  the  variety  and  the  method  of  train- 
ing, whether  in  tree  or  bush  form.  Such 
semi-dwarf  varieties  as  Brown  Turkey 
are  usually  planted  10x10  or  12x12  feet 
apart  in  this  state.  Large  growing  va- 
rieties, like  Celestial,  need  more  room-^ 
15x15  to  20x20  feet. 

For  best  results  the  fig  should  be  plantr 
ed  deep.  The  young  plant  should  be 
planted  from  four  to  six  inches  deeper 
than  it  stood  in  the  nursery  row;  and 
then  the  entire  top  of  the  plant  should 
be  cut  off  at  the  surface  of  the  ground. 
This  induces  a  number  of  branches  to 
come  out  from  below  the  ground,  which 
give  the  clump  or  bush  form  so  desirable 
in  the  Upper  South.  If  the  cuttings  are 
planted  in  the  permanent  places  in  the 
field  the  plants  should  be  cut  down  to 


the  ground  one  year  after  planting.    Some 

growers  put  from  three  to  five  plants  or 

cuttings  at  each  place  instead  of  one, 

with  excellent  results. 

F.  C.  Reimkb, 

HorticnltnriBt,  North  Carolina  Affricultoral 
Experiment  Station,  West  Raleigh,  N.  C. 
Bulletin  208. 

Pinning 

As  the  Magnolia  fig  bears  only  on 
late  wood  of  the  previous  year's  growth 
or  new  wood  of  the  current  year's  growth, 
the  object  is  to  produce  as  much  new  wood 
as  possible — as  in  growing  grapes. 

Standard  Heads 

First  Tear 

Allow  three  to  five  limbs  to  start  close 
to  the  top  so  located  as  to  make  a  well 
balanced  head,  and  rub  off  all  other  limbs 
and  remove  all  suckers  that  may  start 
from  the  base  of  the  tree. 

Second  Tear 

Cut  previous  year's  growth  back  to 
within  12  inches  of  main  stem.  When 
growth  starts  allow  each  of  the  stubs  to 
throw  out  two  or  three  limbs,  keeping 
all  others  off. 

Third  Tear 

Cut  previous  year's  growth  same  as  sec- 
ond year,  and  allow  them  in  turn  to  pro- 
duce two  or  three  limbs  each. 

Tools 

For  cutting  back,  small  and  large  prun- 
ing shears  should  be  used;  for  removing 
suckers  from  the  root  use  a  carpenter's 
gouge  chisel. 

Soils 

The  fig  will  grow  on  most  soils,  but 
commercial  plantings  should  be  confined 
to  heavy  black  land  and  black  sandy 
land,  and  it  must  be  underlaid  with  por- 
ous clay  subsoil  not  more  than  two  feet 
below  the  surface.  The  reason  for  this 
selection  of  soil  is  that  the  only  danger- 
ous disease  attacking  the  fig  is  what  is 
commonly  known  as  Knot  Root  (Nema- 
tode), and  this  seldom  does  injury  in 
heavy  black  soil.  The  reason  for  this,  I 
believe,  is  that  the  heavier  the  land  is 
the  less  oxygen  there  is  available,  and 
the  parasite  cannot  exist  without  a  cer- 
tain amount  of  this  element. 

R.  H.  BUSHWAY, 

AlKoa.  Texas. 


958 


ENCYCLOPEDIA  OP  PRACTICAL  HORTICULTURE 


Districts  Where  Grown 

Figs  are  grown  In  hot  houses,  or  In 
specially  protected  places,  in  the  Northern 
or  Middle  states,  or  they  are  sometimes 
grown  in  very  limited  quantities  by  spe- 
cially protecting  the  tree  from  the  freez- 
ing of  winter.  But  the  districts  where  it 
can  be  grown  in  commercial  quantities, 
according  to  the  recommendations  of  the 
American  Pomological  Society  are  as  fol- 
lows: 

District  No.  4 — Turkey  Brown. 

District  No,  5 — ^Angelique. 


District  No.  6 — ^Angelique,  Brunswick, 
Celesta,  Genoa,  Turkey  Brown,  Marseil- 
laise, Mission,  Monaco,  Bianco,  Osbom 
Prolific,  Reine  Blanche. 

District  No.  7 — Celesta,  Turkey  Brown, 
Mission,  Monaco,  Bianco,  Osbom  Prolific, 
Reine  Blanche. 

District  No.  Jf^—Mission. 

District  No.  17 — ^Mission. 

For  description  of  districts  see  page  192. 

For  further  information  and  for  pro- 
fits   from    Fig    Culture,    see    Alahajna. 


Figs  In  the  United  States 

There  are  but  few  states  in  the  Union  which  produce  figs  for  commercial  purposes. 
The  following  are  reported  in  the  census  of  1910  and  the  number  of  bearing  trees 
produced  by  each  state  appended: 

(Scale,  5  cm  per  100,000.) 
Califomia,  269,001. 


Texaa,  280,171. 


Louisiana.  71.464. 


Alabama,  62,781. 


Georgia,  49,424 


Florida,  12,784. 
Virginia,   10,136. 

Floriculture 

John  W.   Duncan. 

Spring  Flowering  Bnlbs 

In  the  early  days  of  spring  the  first 
fiowers  to  appear  are  such  as  the  snow- 
drop, the  crocus  or  the  scilla,  to  be  fol- 
lowed a  little  later  by  the  tulip,  the 
hyacinth  and  the  many  varieties  of 
narcissi,  see  Fig.  1.  In  order  to  have  a 
good  showing  of  these  flowers,  they 
should  be  planted  during  the  fall  months 
of  October  and  November.  This  gives 
the  bulbs  a  chance  to  form  roots  so  that 
they  have  a  stronger  start  in  the  spring. 
When  beds  are  to  be  solidly  planted  with 
these  bulbs,  the  soil  should  be  well  pre- 
pared and  a  rich  sandy  loam  is  un- 
doubtedly preferable. 

It  is  very  essential  that  the  beds 
should  have  perfect  drainage  so  that 
there  is  no  danger  of  water  standing  on 


Arkansas.  4,174. 


Arizona,  8,848. 
Delaware,  82. 


Neyada,  14. 


the  ground  during  the  winter,  which  has 
a  tendency  to  rot  or  weaken  the  bulbs. 
The  soil  should,  if  not  naturally  sandy, 
get  a  good  coating  of  sand  mixed  into  it 
and  should  be  dug  to  a  depth  of  at  least 
15  inches.  Well  rotted  cow  manure  is 
perhaps  the  best  fertilizer  that  can  be 
used,  but  fine  ground  bone  will  also  be 
beneficial.  The  beds  are  better  to  be 
raised  a  few  inches  higher  than  the  8ur> 
rounding  ground,  to  effect  a  more  per- 
fect drainage. 

In  planting  bulbs,  many  people  put  a 
small  quantity  of  sand  around  each  bulb, 
or  often  the  top  soil  is  taken  entirely 
off  the  bed  to  the  depth  at  which  the 
bulbs  are  to  be  planted,  a  coating  of 
sand  then  spread  over  the  bed,  the  bulbs 
then  set  the  proper  distance  apart  and 
the  top  soil  carefully  replaced.  Where 
the  bed  has  been  prepared  as  mentioned 
in  the  first  place,  this  plan  need  not  be 
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adopted  as  the  bulbs  may  be  more  read- 
ily planted  with  a  trowel.  The  depth  at 
which  each  bulb  should  be  planted  de- 
pends mainly  on  variety  but  care  should 
be  taken  that  each  bulb  in  a  bed  should 
be  planted  at  the  same  depth,  so  as  to  in- 
sure blossoming  at  the  same  time. 
From  four  to  five  inches  is  deep  enough 
for  tulip  bulbs  and  five  or  six  for 
hyacinths,  while  small  bulbs  like  the 
crocus  and  scilla,  etc,  three  to  four 
inches  is  sufficient,  but  better  results  will 
follow  from  a  little  too  deep  planting 
than  from  too  shallow.  Larger  bulbs 
like  lilies  should  be  planted  to  a  depth 
of  from  eight  to  twelve  inches.  If  in 
a  section  of  country  where  the  ground 
freezes  during  winter,  a  coating  or  mulch 
of  coarse  litter  or  leaves  should  be  put 
on  the  beds  to  protect  the  bulbs  from  too 
severe  freessing  and  the  changes  from 
freezing  and  thawing  of  the  ground. 
This  mulching  should  be  removed  as 
early  as  possible  in  the  spring.  In  many 
instances  it  is  necessary  to  lift  the 
bulbs  so  that  something  else  may  be 
planted  in  the  beds.  This  may  be  done 
before  the  plants  are  thoroughly  ripen- 
ed by  lifting  with  a  little  dirt  along 
with  each  bulb  which  may  be  placed  in  a 
row  somewhere  else  until  ripened,  when 
they  may  be  laid  past  for  another  sea- 
son's planting. 

In  the  hardy  border,  bulbs  may  be 
planted  in  patches  among  herbaceous 
plants.  They  will  not  only  do  well  and 
make  the  border  look  showy  in  the  earli- 
est dajrs  of  spring,  but  have  a  good 
chance  of  ripening  there  and  need  not 
be  disturbed  from  year  to  year.  Where 
bulbs  are  grown  this  way,  annuals  may 
be  planted  to  take  their  places  through 
the  later  summer  months.  Some  of  the 
varieties  of  bulbs,  like  the  crocus,  snow- 
drop and  the  scilla,  may  be  effectually 
planted  in  the  lawn  and  make  a  good 
showing  in  the  early  spring  immediately 
after  winter  is  past. 

In  semi-wild  gardens  these  bulbs  are 
very  effective  planted  along  with  such 
plants  as  the  erythoniums,  bleeding 
hearts,  etc.  When  this  is  done,  each  va- 
riety or  color  should  be  in  as  large  a 


patch  as  possible.    Nature  always  plants 
this  way. 

Lawns 

The  Importance  of  a  good  lawn  is  one 
of  the  principal  features  of  ornamental 
gardening.  Contrary  to  the  expectations 
of  many,  a  first-class  lawn  cannot  be  ob- 
tained unless  there  Is  sufficient  depth  of 
soil  and  the  same  has  received  the  proper 
preparation.  It  should  always  be  borne 
in  mind  that  grasses  are  deep-rooted 
plants  and  if  a  fine  velvety  luxuriance  is 
to  be  had,  the  soil  must  be  from  12  to  18 
inches  deep.  In  many  places  we  see  only 
a  few  inches  of  soil  spread  on  the  top 
of  a  poor  sub-soil,  or  gravel,  or  even 
often  on  a  ledge  of  rock  and  a  lawn 
started  and  kept  green  on  the  same  by 
means  of  copious  and  almost  continuous 
watering.  In  no  instances  of  this  kind, 
however,  can  a  good  lawn  be  expected. 
That  fine  velvety  touch  of  the  good  lawn 
is  found  only  where  consideration  has 
been  given  to  the  various  grasses  of 
which  the  lawn  is  composed. 

Any  good  soil  is  suitable  for  a  lawn. 
It  will,  however,  need  some  attention  to 
prepare  it  for  the  proper  plant  food.  If 
it  is  sandy  or  gravelly,  attention  should 
be  given  to  the  addition  of  humus.  If, 
on  the  other  hand,  the  soil  is  clayey,  or 
should  contain  signs  of  alkali,  attention 
should  be  given  to  counteract  these  and 
bring  into  the  soil  more  of  the  plant 
foods  required  by  the  grasses.  For  the 
counteraction  of  alkali  in  soils  abundant 
quantities  of  manure  should  be  plowed 
into  the  soil  and  turned  up  to  the  storms 
of  winter. 

In  preparing  the  soil  for  seeding,  it 
should  be  deeply  plowed,  well  drained 
and  properly  graded  and  finished  to  an 
even  surface  with  an  iron  rake.  In  seed- 
ing a  small  lawn  the  sowing  may  be  done 
by  hand  but  care  should  be  taken  to 
scatter  the  seed  evenly.  On  a  large  lawn 
a  hand  or  power  seeding  machine  may 
be  used,  and  in  many  cases  it  is  desirable 
to  use  various  grasses  on  a  lawn;  in  fact, 
it  is  always  advisable  to  use  several  spe- 
cies. The  reason  for  this  Is  that  some 
grasses  will  thrive  better  in  some  soils 
than  others,  and  by  using  a  combination 
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experience  has  shown  that  a  better  lawn 
will  always  be  obtained.  A  good  lawn 
mixture  is  a  combination  of  Kentucky 
Blue  Grass,  Fancy  Red  Top  and  Creep- 
ing Bent  in  equal  parts  with,  if  desired, 
a  proportion  of  ten  per  cent  (10%)  White 
Clover. 

In  sections  where  the  winter  is  not 
severe,  the  seeding  may  be  done  in  the 
spring  or  early  fall,  while  in  some  of  the 
mountainous  sections,  early  summer  will 
be  more  satisfactory  for  the  starting  of 
the  young  grasses.  Where  summer  seed- 
ing is  done,  proper  care  must  be  given 
to  the  watering  and  it  has  been  found  of 
great  advantage  to  cover  over  the  ground 
with  a  light  mulch  of  well  rotted  manure. 
This  prevents  the  hot  sun  from  burning 
the  young  rootlets  of  the  small  grass 
plants  and  also  helps  to  hold  moisture 
after  watering.  The  proper  care  of  lawns 
after  they  are  established  consists  of 
cutting  the  grass  at  the  right  time,  suffi- 
cient watering  and  the  keeping  free  of 
obnoxious  weeds.  The  latter  can  be  done 
only  by  persistent  work  from  the  start 
in  taking  them  out  by  the  roots.  Occasional 
rolling  is  beneficial  in  that  it  keeps  the 
soil  of  an  even  nature.  Mowing  should 
not  be  done  as  often  as  sometimes  seen; 
in  fact,  most  people  are  apt  to  cut  the 
grass  too  closely,  thus  preventing  the 
lawn  having  that  velvety  texture  so  much 
desired.  Good  Judgment  Is  also  required 
in  watering  and  it  is  much  better  to  give 
a  good  watering  and  then  let  the  lawn 
remain  until  such  time  as  it  may  actually 
need  watering  rather  than  to  sprinkle 
too  often. 

In  the  autumn  the  grass  should  not  be 
cut  too  short  for  during  the  winter 
months,  at  mild  intervals,  weeds  will 
start  in  and  get  ahead  of  the  grass  which 
has  been  weakened  by  its  continuous  crop- 
ping and  therefore  cannot  cope  with  its 
more  sturdy  neighbor,  the  weed. 

Many  different  fertilizers  are  used;  per- 
haps one  of  the  most  satisfactory  is  fine 
ground  bone  applied  in  liberal  quantities 
at  various  seasons  of  the  year.  Sheep 
manure  is  also  one  of  the  best  natural 
fertilizers  that  may  be  applied  towards 
the  end  of  winter. 


Ornamental  Trees 

For  the  decoration  of  grounds,  both 
public  and  private,  there  are  many  variet- 
ies of  ornamental  trees  both  deciduous 
and  evergreen  that  may  be  used  and 
where  the  grounds  are  of  sufTicient  size  to 
warrant  the  grouping  '6f  different  species 
to  give  the  most  picturesque  effect  much 
studying  is  required. 

In  the  planting  of  parks  or  parking, 
the  main  thought  should  always  be  the 
appearance  of  the  picture  when  completed 
and  the  size  and  shape  of  the  tree,  the 
foliage  effects  both  summer  and  fall  and 
harmony  with  its  neighbor,  all  require 
forethought. 

In  general  street  planting,  much  more 
care  is  necessary  than  is  generally  seen 
in  the  preparing  of  the  parkings  for  the 
trees.  When  new  streets  are  being  laid 
out,  little  or  no  attention  is  paid  to  the 
planting  space.  The  etreet  parking 
should  have  sufficient  quantity  of  good 
loam  for  the  development  of  whatever 
variety  of  tree  is  planted.  Well  shaped 
nursery  grown  trees  should  be  selected 
and  planted  at  a  distance  of  from  30  to 
60  feet  apart,  according  to  the  variety.  It 
is  often  the  custom  to  cut  off  the  entire 
top  of  the  tree  when  planting.  This  is 
the  greatest  mistake  ever  made  by  the 
planter.  A  tree  should  be  pruned  when 
planted,  but  the  proper  pruning  is  only  a 
thinning  out  or  shaping  back  of  side 
branches,  leaving  a  straight  leader  in  the 
center  of  the  tree.  When  the  tree  is 
being  dug  for  planting,  it  is  absolutely 
necessary  to  save  all  of  the  fibrous  roots 
possible  and  any  of  the  large  roots  which 
may  have  been  mutilated  should  be 
pruned  back,  so  that  a  new  growth  will 
start.  The  most  important  of  all  when 
digging  trees  out  is  an  immediate  cover- 
ing of  the  roots  from  the  weather,  to 
prevent  drying  up.  More  trees  die  from 
lack  of  this  precaution  than  from  any 
other  cause.  The  drying  winds  and  hot 
suns,  so  prevalent  in  many  sections  of  the 
country,  soon  take  the  vitality  out  of  the 
fibrous  roots  and  the  tree  is  unable  to 
cope  with  the  transplanting. 

In  planting  a  street  tree,  see  that  a 
large  enough  hole  is  dug  to  give  the  tree 
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plenty  of  nourishment  for  growth  in 
years  to  come.  Ordinarily,  holes  five  to 
six  feet  in  diameter  by  three  feet  deep 
should  be  made  for  street  trees,  and  good 
loam  used  for  the  entire  planting.  In 
planting,  place  the  loose  loam  in  the  bot- 
tom of  the  hole,  treading  it  firm  and  rais- 
ing it  so  that  it  will  be  higher  than  the 
center  and  the  proper  height  to  have  the 
roots  of  the  tree  not  too  deep.  This  will 
have  to  be  done  in  accordance  with  the 
quantity  of  roots  the  tree  has  and,  as  a 
safe  guide,  a  mark  where  the  soil  before 
touched  the  stem  will  be  seen,  and  this 
should  be  taken  as  the  place  that  should 
again  touch  the  surface  of  the  ground. 
In  no  case  should  the  gn^ound  slope  away 
from  the  tree  when  planting  is  finished. 
On  the  other  hand,  it  is  better  that  the 
ground  should  slope  toward  the  tree.  In 
filling  in  the  hole,  only  fine  loam  should 
be  put  nearest  the  roots  of  the  tree  and 
as  it  is  thrown  in  should  remain  firm, 
being  tamped  with  a  round  tamper  about 
the  size  of  a  pick  handle,  so  as  to  make 
the  soil  firm  over  and  through  the  roots. 
Make  the  soil  firm  among  the  roots  and 
do  not  be  afraid  to  thoroughly  tamp. 

Trees  should  be  planted,  in  many  loca- 
tions, in  the  early  spring  and  before  the 
buds  start  into  a  new  growth.  On  the 
other  hand,  fall  planting  will  be  found 
more  adyantageous  to  many  of  the  va- 
rieties. 

Much  might  be  said  regarding  varieties 
and  it  is  often  a  hard  matter  to  settle 
which  variety  is  the  most  suitable  for  a 
certain  location.    Some  of  the  best  variet- 
ies of  trees  for  street  planting  are  the 
Platanus  Orientalis  (Oriental  Plane  tree) 
Acer,  Platanoides    (Norway  Maple) 
Acer,  Pseuda  Platanus  (Sycamore  Maple) 
Acer,  Saccharinum  (Sugar  Maple) 
Aesculus    hippocastanum    (Horse    chest- 
nut) 
Catalpa  Speciosa  (Western  Catalpa) 
Quercus  Rubra  (Red  Oak) 
Quercus  Palustris  (Pin  Oak) 
Sorbus   Aucuparia    (European    Mountain 

Ash) 
Tilia  Europea  (European  Linden) 
Tilia  Platyphillos  (Broad-leafed  European 
Linden) 


Tilia  Dasytyla  (Crimean  Linden) 
Ulmus  Americana  (American  White  Elm) 
Ulmus  Campestris   (English  Elm) 

Koses 

In  the  planting  of  roses  the  selection 
of  a  good  location  is  the  first  essential 
and  it  is  better  to  keep  them  from  shade 
and  away  from  the  roots  of  trees.  Roses 
will  thrive  in  any  good  soil.  It  has  often 
been  said  that  roses  require  a  clayey  soil. 
This  has  been  proven  however  to  be  in- 
correct, as  many  of  the  best  rose  plants 
will  be  found  growing  in  the  gravelly  and 
fine  sandy  soil.  The  soil  however  must  be 
well  enriched  with  plenty  of  decomposed 
stable  manure,  cow  manure  being  prefer- 
able. The  ground  should  have  good 
drainage  and  should  be  loosened  up  to 
a  depth  of  from  1^4  to  2  feet. 

Roses  may  be  planted  in  the  fall  or 
before  the  ground  freezes,  or  in  the  early 
spring  before  the  growing  season  starts 
in.  Care  should  be  taken  to  spread  the 
roots  of  the  plants  out  evenly  and  the 
soil  should  be  drawn  firmly  through  the 
roots  of  the  plant.  When  budded  or 
grafted  plants  are  used  they  should  be 
planted  at  from  three  to  four  inches  below 
the  bud  or  graft,  that  is,  where  the  rose 
is  united  to  the  stock.  This  is  beneficial, 
as  by  so  doing  new  roots  are  pressed  from 
the  base  of  the  rose  plant,  thereby  giving 
it  increased  strength  and  helping  to  pre- 
vent the  growing  of  suckers  from  the 
briar  on  which  the  roses  budded  are 
grafted.  The  distance  for  planting  may 
be  varied  according  to  the  varieties 
planted,  18  to  24  inches  being  about  the 
general  distance  for  most  varieties. 

In  some  sections  mulching  will  have 
to  be  done  in  the  winter,  to  prevent  the 
ground  from  heavy  freezing  and  help 
protect  the  plants.  This  means  the  cov- 
ering of  the  ground  with  five  or  six 
inches  of  coarse  litter.  Pruning  should 
be  done  in  early  spring  before  the  growth 
is  started  in  the  plants.  Cut  out  as 
much  as  possible  of  the  old  wood;  that 
is,  wood  that  has  fiowered  last  year, 
leaving  the  strong  shoots  of  last  year's 
growth  which  should  be  cut  back  to  from 
eight    to    12    inches    from    the    ground. 
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From    these   shoots   the    fairest   flowers 

will  be  had. 

Tea  roses  and  hybrid  teas  should  be 
pruned  more  lightly  than  the  hybrids. 
Perpetuals,  ramblers  or  climbing  roses 
do  not  require  much  pruning.  All  that 
is  necessary  is  the  thinning  out  of  the 
dead  shoots.  Roses  require  lots  of  culti- 
vation during  the  growing  season  and 
the  ground  should  be  loosened  up 
through  the  plants  once  a  week,  and 
when  the  watering  is  done,  the  grourid 
should  be  well  soaked,  not  sprinkled. 

Insect  pests  may  easily  be  kept  from 
the  rose  plants;  for  the  slug  or  worm 
which  is  found  eating  the  leaves,  helle- 
bore powder  dusted  on  the  leaves  will 
quickly  destroy  them.  If  the  White 
Thrip  appears,  the  ground  will  have  been 
kept  too  dry  and  this  may  be  gotten  rid 
of  by  plenty  of  watering  and  syringing 
of  the  plants.  For  exterminating  the 
aphis,  frequent  spraying  with  the  hose 
will  be  found  as  effective  as  anything. 
For  mildew,  sulphate  potassium  in  pro- 
portions of  one  pound  to  40  gallons  wa- 
ter will  be  found  very  satisfactory. 

The  number  of  species  of  Rosa  is  ex- 
tensive and  the  popular  varieties  of  to- 
day are  hybrids  of  the  many  species  from 
all  parts  of  the  world.  The  hardy  garden 
roses  have  formerly  been  the  hybrid 
perpetuals  or  more  properly  hybrid  re- 
montant— largely  hybrids  of  Rosa  Damas- 
cena,  Borbonica,  Gallica,  etc.,  but  within 
the  last  decade  so  much  advancement  has 
been  made  in  the  hybrid  tea  class  that 
they  have  become  by  far  the  most  popular 
of  all  garden  roses. 

The  climbing  roses  are  largely  hybrids 
of  Rosa  Multiflora,  Setigera  and  Wichu- 
raiana,  and  so  much  improvement  has 
been  made  in  the  latter  hybrids  during 
the  last  ten  years,  that  no  garden  is  com- 
plete without  a  number  of  varieties  of 
them. 

The  Japanese  roses,  Rosa  Rugosa,  are 
hardy  and  of  much  value  for  natural 
plantings;  their  foliage  is  entirely  distinct 
and  during  the  latter  part  of  the  season 
their  fruit  is  extremely  ornamental. 

On  the  American  native  roses,  until  re- 
cent years  little  value  has  been  set  unless 


it  has  been  Setigera  and  Laevigata,  both 
of  which  have  been  used  in  the  hybridi- 
zation of  climbers. 

There  are  a  number  of  the  native  roses 
which  have  proven  of  great  value  in  na- 
tural plantings  of  shrubbery  in  parks  and 
other  public  grounds,  among  them  being 
Rosa  Lucida,  Blanda,  Nitlda  and  Arkan- 
sana.  The  latter  is  perhaps  the  most 
valuable  of  any  for  this  purpose. 

Hybrid  Perpetoal  Yarletles 

The  list  of  varieties  of  this  class  con- 
tains only  those  which  are  of  the  most  vig- 
orous habit,  though  there  are  many  oth- 
ers that  may  have  been  found  of  great 
value  by  some  rose  growers. 

Abel    Carriere — Rich,    velvety      maroon 

shaded  with  violet,  large,  full  and  finely 

shaped. 
Alfred  Colomb — Bright,  clear  red,  large 

and  full,  form  globular  and  excellent 
American  Beauty — Rosy  crimson. 
Anna  de  Diesbach — Clear  rose. 
Baron    de    Bonstettin— Red,    black    and 

crimson. 
Baroness  Rothschild— Pale    rose    shaded 

with  white. 
Beauty   of   Waltham— -Rosy   carmine. 
Belle  Siebrecht 
Captain  Christy 

Captain  Hayward — Crimson-carmine. 
Charles  Lefebvre — Bright  crimson. 
Clio — Flesh  color. 

Duke  of  Edinburgh — Scarlet-crimson. 
Eugene  Furst — ^Velvety-crimson. 
Fisher  Holmes — ^Reddish  scarlet. 
Francois  Mlchelon — Deep  rose. 
Frau  Karl  Druschki — Snowy  white. 
General  Jacqueminot — Brilliant  red. 
George  Arends — Pink. 
Hugh  Dickson — ^Brilliant  crimson. 
John  Hopper — Rose,  crimson  center. 
Jules  Margottin — ^Bright  cherry. 
Lady  Helen  Stewart — Crimson-scarlet. 
Madame  Gabriel  Luizet — Pale  pink. 
Madame  Victor  Verdier — Bright  cherry. 
Magna  Charta — Bright  pink. 
Margaret  Dickson — ^White  with  pale  flesh 

centers. 
Marie  Baumann — Bright  carmine. 
Merveille  de  Lyon — Pure  white. 
Mrs.  John  Laing — Soft  pink. 
Mrs.  R.  G.  Sharman  Crawford — Deep  rosy 

pink. 
Paul  Neyron — Dark  rose. 
Pride  of  Waltham — ^Delicate  flesh  color. 
Prince  Camille    de    Rohan — Crimson-ma- 
roon. 
Tom  Wood — Cherry-red. 
Ulrich  Brunner — Bright  cerlse-red. 
Victor  Verdier — Rosy  carmine. 
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Teas  and  Hybrid  Teas 

The  most  of  the  varieties  enumerated 
are  the  hybrid  tea  varieties  and  are  the 
most  popular  of  all  garden  roses  on  ac- 
eount  of  their  contlnuality  of  bloom 
throughout  the  season.  Some  tea  variet- 
ies require  protection  unless  in  well  shel- 
tered locations. 

Arthur  R.  Goodwin — Coppery  orange-red. 

Augrustine  Oulnoisseau — ^Rosy  white. 

Belle  Siebrecht— Rosy  pink. 

Betty — Coppery  rose,  shaded  yellow. 

Caroline  Testout— Clear  rose. 

Countess  of  Gosford — Salmon  pink. 

Countess  of  Shaftsbury— Silvery  carmine. 

Cynthia — ^Lemon-yellow. 

Csmthia  F^rde — ^Rose-pink. 

Dean  Hole— Carmine  shaded  with  salmon. 

Dorothy  Page  Roberts — Coppery-pink  suf- 
fused apricot  yellow. 

Duchess  of  Albany — Deep  pink. 

Duchess  of  Wellington — Saffron-yellow. 

Earl  of  Warwick — Salmon  pink. 

Edward  Mawley — Velvety  crimson. 

Elizabeth  Barnes — Salmon-rose,  fawn 
center. 

Etoile  de  France — Crimson,  center  fiery 

red. 

General  MacArthur — Scarlet-red. 

George  C.  Waud — ^Vermilion  tinted 
orange. 

Gruss  au  Teplitz — Cinnabar-scarlet. 

Instituteur  Sirdey — Golden  yellow. 

Irish  Fireflame — Orange  splashed  crimson. 

Jonkheer  J.  L.  Mock — Red  and  salmon- 
pink. 

Kaiserin  Augusta  Victoria — Pure  white. 

Killamey — Rose  color. 

Konigan  Carola — Satiny  rose  flowers. 

La  France — Pale  peach  rose  center. 

Lady  Alice  Stanley — Coral  rose. 

Lady  Ashtown — ^Pale  rose. 

Laurent  Carle — ^Velvety-carmine. 

Liberty — Brilliant  crimson. 

Lyon  Rose — ^Buds  coral  red,  flowers 
shrimp  pink  shaded  coral  red  and 
chrome  yellow. 

Mabel  Drew — Cream. 

Madame  Abel  Chatenay — ^Rosy  salmon  car- 
mine. 

Madame  Ravary — Golden  yellow,  open 
flowers  nankeen  yellow. 

Madame  Segond  Weber — ^Bright  salmon- 
rose. 

Margaret  Molyneux — Saffron  yellow. 

Marquise  de  Sinety — Carmlne-ochre. 

Melody — Saffron  yellow  with  primrose 
edges. 

Mildred    Grant— Blush-white   tinted  with 

pink. 
Mrs.  Aaron  Ward — Indian  yellow. 
Mrs.   A.  R.   Waddell — ^Rosy   scarlet  buds 
opening  reddish  salmon. 


Mrs.  David  Jardine — Bright  rosy  pink. 
Mrs.     Wakefield     Chri8tie-Mill(^l^-Pearly 

blush. 
Pharlsaer— Rosy-white,       center       deep 

salmon-rose. 
Prince  de  Bulgarie — Silvery-fiesh. 
Rayon  de'Or — Cadmium-yellow. 
Richmond — Reddish-scarlet. 
Souvenir     du     President     Carnot — Rosy 

fiesh. 
Viscountess  Folkestone — Creamy-pink. 
White  Killamey— White. 
William  R.  Smith — Creamy  white  shaded 

with  pink. 

Provence  Boses 

Rosa  centifolia 

Cabbage  or  Common — Rosy  pink. 
White  Provence — Pure  white. 

Moss  Boses 

Blanche  Moreau — Pure  white. 
Countess  de  Murinais — ^White. 
Crested  Moss — ^Rose  color. 
Crimson  Globe — Crimson. 
Gloire  de  Mosses — Blush. 

Austrian  Briar  Boses 

Rosa  lutea 

Austrian  Copper — Coppery  red    (single). 
Austrian  Yellow — Yellow  (single). 
Harrisonii — Golden  Yellow  (semi-double). 
Persian  Yellow — Deep  golden  yellow. 

Japanese  Boses 

Rosa  rugosa 

Belle  Poltevlne — ^Rose  color. 

Blanc  Double  de  Coubert — ^Double  white. 

Conrad  F.  Meyer — Silvery-rose. 

Delicata — Soft  rose. 

Madame  Georges  Bruant — ^Paper  white. 

Repens  alba — ^Flowers  single  white. 

Rugosa — Crimson . 

Alba— White. 

Wlchuraiana  Boses  and  Their  Hybrids 

Alberic  Barbler — Yellow  buds,  opening 
creamy  white,  double. 

American  Pillar — Flowers  single;  rich 
pink  with  a  well  defined  white  eye  and 
yellow  stamens. 

Bonnie  Belle — Single  pink  fiowers  with 
yellow  stamens. 

Coquina — Flowers  single,  pale  pink  shad- 
ing deeper  at  the  tips  of  the  petals. 

Dorothy  Perkins — Large  clusters  of  rich, 
soft  rose  color. 

Evangeline — Single  flowers,  white  shaded. 

Excelsa — Brilliant  scarlet-crimson. 

Gardenia — Bright  yellow  in  bud,  chang- 
ing to  cream  as  the  flowers  open. 

Hiawatha — Single  bright  rich  crimson 
with  white  eye. 

Joseph  Lamy — ^Porcelain  white  tinted 
pink. 

Kalmia — Pink  with  white  center,  single. 

Lady  Gay — Pink  double. 
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Milky   Way — Single   whits   with   yellow 

stamen. 
Minnehaha — ^Deep  satin  rose,  double. 
Mrs.  M.  H.  Walsh — Snow-white. 
Pink  Roamer — Pink  flowers  with  silvery 

white  centers. 
Sweetheart — Pale  pink. 
White  Dorothy  Perkins— White. 
Wichuraiana — Type   of  the  group;    pure 

white. 

Mnltiflora  Rosea  and  Their  Hybrids 

Aglaia — Canary  yellow  flowers. 
Blush  Rambler — Single  flowers;  blush. 
Crimson  Rambler— Crimson  flowers. 
Fairy — Snow-white. 
Flower  of  Fairfield — Crimson  rambler. 
Leuchtstem — Bright  rose,  distinct  white 

eye. 
Newport  Fairy — Single  pink  flowers  with 

white  eye. 
Philadelphia  Rambler — Crimson    rambler 

bright  in  color. 
Queen  Alexandra — Crimson. 
Rubin — Ruby-red. 
Tausendschon — Soft     pink     to     carmine 

rose. 
Thalia— Double  white. 
The  Dawson  Rose — Pale  rose. 
Vellchenblau — Bluish  purple. 
Wedding  Bells — Rosy  pink. 

Sweet  Briars 

Anne  of  Oiersteln — ^Dark  crimson. 

Brenda — Blush  or  peach. 

Lady  Penzance — Beautiful  soft  copper. 

Lord  Penzance — Soft  shade  of  ecru. 

Meg  Merrilies — Crimson. 

Refulgence — Semi-double  flowers,  scarlet. 

ROSE  DISEASES 
Black  Spot 

Actinonema  rosae 

Produces  purplish  or  discolored  areas 
of  considerable  size  on  the  surface  of  the 
leaves,  causing  them  to  drop. 

See  Mildew y  this  section. 

Cane  Blight 

Affected  wood  turns  a  dark  purplish  or 
black  color,  with  a  sharply  deflned  line 
between  the  sound  and  diseased  bark. 

This  trouble  is  due  to  a  fungus  which 
is  apparently  undescribed  in  plant  disease 
literature.  It  infests  stubs  left  in  pruning 
and  often  develops  down  into  the  main 
branches,  seriously  injuring  the  bushes. 

May  be  largely  avoided  by  proper  prun- 
ing. 

Crown  Gal! 

This  is  the  common  crown  gall  which 
affects  many  species  of  plants. 
See  under  Apple  Diseases. 


Rose  Leaf  Bloteh 

Actinonema  rosae  (Lib.)  Fr. 

Nearly  as  common  as  the  powdery  mil- 
dew. Irregular  brown  spots  appear  on 
the  upper  surface  of  the  foliage. 

Climbing  sorts  are  likely  to  be  more 
immune  than  bush  kinds. 

Spray  with  Bordeaux  early  before  blos- 
som buds  begin  to  form.  Secure  healthy 
stock  for  planting. 

Beferenee 

Duggar,  Fungus  Diseases  of  Plants. 

Rast 

Phragmidium  subcortUHum 

Affects  the  hybrid  roses,  causing  the 
leaves  to  turn  yellow  and  fall,  with  black 
or  bright  orange  pustules  of  rust  spores 
on  the  under  side. 

See  Mildew,  this  section. 

Mildew 

Sphaerotheca  pannosa  and  8.  humuli 
Roses  are  commonly  affected  with  two 
different  powdery  mildews  quite  different 
in  appearance  from  one  another.  The  first 
named  is  seen  most  characteristically  on 
the  hybrid  roses  and  is  particularly  severe 
on  the  Crimson  Rambler.  It  forms  a 
thick,  dense,  felty  white  growth  upon  the 
green  shoots,  buds,  and  young  leaves 
more  than  on  the  surface  of  the  older 
leaves.  This  does  not  affect  the  tea  roses. 
The  latter  are  particularly  susceptible, 
however,  to  the  second  fungus  named, 
which  produces  a  more  delicate  fungus 
growth  upon  the  leaves  and  blossoms 
rather  than  the  stems,  giving  them  a 
crinkled  appearance. 

The  most  effective  treatment  for  these 
rose  troubles  consists  in  spraying  the 
bushes  occasionally  with  a  solution  of  sul- 
phide of  potash  (liver  of  sulphur),  one 
ounce  to  three  gallons  of  water.  Spray 
the  under  side  of  the  leaves  as  well  as  the 
top  and  make  up  the  solution  fresh  each 
time  the  spraying  is  done.  If  the  bushes 
are  also  affected  with  plant  lice  an  addi- 
tion of  tobacco  extract  or  cheap  soap 
may  be  made  to  the  spray.  In  bad  cases  of 
mildew  further  relief  may  be  obtained  by 
dusting  the  bushes  thoroughly  with  flow- 
ers of  sulphur  while  they  are  still  wet 
with  the  spray. 
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Different  yarieties  vary  greatly  in  bqs- 
oeptlbility,  and  the  ordinary  grower  will 
find  the  most  satisfaction  by  discarding 
the  most  susceptible  kinds  and  growing 
others  which  are  less  liable  to  disease. 

R.  E.  Smith, 
Calif.  Exp.  Sta.  Bui.  218. 

References 

California  Experiment  Station,  Bulletin 
218. 
Duggar,  Fungus  Diseases  of  Plants. 

ROSE  FESTS 

Large  Rose  ApUd 

McKTosiphum  rosae  Linn 

General  Appearance 

A  large  aphid,  being  green  and  pink  in 
color.  The  apterous  forms  have  dark  cor- 
nicles and  the  Joints  of  the  legs  and  an- 
tenniB  dusky,  while  in  addition  to  these  the 
thorax,  entire  antennae  and  blotches  on 
the  sides  of  the  abdomen  of  the  winged 
forms  are  dark.  Length,  two  to  three  mm. 
Readily  distinguished  from  the  other  com- 
mon green  rose  aphid  by  the  large  size 
and  pink  forms. 

Life  History 

Works  on  the  young  shoots  and  buds  of 
the  roses,  almost  throughout  the  entire 
year.  Especially  troublesome  in  the  early 
spring  during  the  months  of  April  and 
May.  Not  so  serious  a  pest  on  roses  as  is 
the  small  green  louse  (Myztu  rosarum,) 

Food  Flaats 

Roses,  wild  and  cultivated. 

Control 

In  order  to  save  the  buds  it  is  some- 
times necessary  to  spray  the  bushes  with 
a  soap  and  tobacco  spray.  Washing  the 
bushes  every  day  with  a  high  pressure 
of  water  will  keep  them  off  and  is  a  prac- 
tical method  of  control. 

Natural  Enemies 

Natural  enemies  completely  eliminate 
the  attacks  of  this  pest  by  the  middle  of 
summer. 

Fuller's  Rose  Beetle 

Aramigus  fulleri  Horn.  (Family  Otiorhyn- 

chldse) 

General  Appearance 

The  adults  vary  from  gray  to  very  dark 
brown  in  color  and  from  three-eighths  to 


one-half  an  inch  in  length.  The  eggs  are 
about  one-twentieth  of  an  inch  long,  pale 
yellow  and  laid  in  rows.  The  larvie  are 
milky  white  and  without  legs.  The  pupsB 
are  also  white. 

Life  History 

The  eggs  are  laid  in  clusters  in  secluded 
places  on  the  trunks  of  trees  or  at  the 
base  of  the  trees  or  plants  often  close  to 
the  ground.  The  young  white  grubs  are 
subterranean  in  their  habits,  doing  great 
damage  to  the  roots  of  many  plants.  The 
adults  when  seen  during  the  day  are  very 
sluggish.  They  have  no  power  of  flight. 
Much  damage  is  done  to  plants  by  this 
pest  unknown  to  the  farmer,  owing  to  the 
fact  that  the  larvae  work  underground  and 
the  adults  feed  at  night. 

Food  Plants 

Foliage  of  citrus  trees,  roses,  oaks,  ca- 
mellias, palms,  Canna  indica  and  the  roots 
of  strawberries.  Toung  or  newly  budded 
citrus  trees  are  often  greatly  damaged  by 
this  pest. 

Control 

The  larvae,  like  all  subterranean  pests, 
are  difficult  to  control,  but  thorough  culti* 
vatlon  and  hoeing  close  to  the  plants  are 
great  aids.  In  light  sandy  soil,  carbon 
bisulfld  is  efllcient.  The  adults  being  un- 
able to  fly  are  easily  kept  from  trees  by 
means  of  a  cotton  or  tanglefoot  band 
around  the  trunk,  but  are  very  trouble- 
some to  low  plants  and  bushes  where  such 
methods  are  impracticable.  Poison  sprays 
such  as  arsenate  of  lead  must  be  resorted 
to  In  such  cases  to  save  the  foliage. 

E.  O.  Essio 

Raspbebbt  Hobi7  Tail.  See  Rdapherry 
Pesta. 

Rose  Scale 

AulacdspU  rosae  Bouche. 

General  Appearance 

The  female  scales  are  nearly  circular 
with  very  irregular  edges  and  white  to 
gray  in  color  with  reddish  body.  This 
scale  multiplies  very  rapidly  and  clusters 
in  great  numbers  on  the  stems  of  roses 
and  kindred  plants,  especially  about  the 
crowns. 

Somewhat  diflicult  to  control.  Badly  in- 
fested canes  should  be  cut  out  and  burned. 
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Spray  with  kerosene  or  carbolic  acid  emul- 
Bion  or  lime-sulphur  during  the  winter. 

Reference 

Monthly  Bulletin  California  Commission 
of  Horticulture  II.,  1  and  2. 

Rose  Snout  Beetle 

Rhynchite8  bicolor  Fab.    (Family  Rhyn- 

chitidse). 

General  Appearance 

A  small  bright  red  snout  beetle,  with 
head,  snout  and  legs  black.  The  average 
length  of  the  females  is  about  one  inch. 
The  males  are  noticeably  smaller  than  the 
females. 

Life  History 

The  beetles  hibernate  over  winter  in 
sheltered  places  and  appear  early  in  the 
spring.  The  females  roll  up  the  edges  of 
the  leaves  into  small  pockets  like  minia- 
ture thimbles  into  which  the  eggs  are  laid 
and  the  young  reared.  The  larvae  and 
adults  feed  upon  the  foliage,  the  latter 
also  puncturing  the  fruit  of  blackberries 
and  raspberries  with  their  snouts  or  bills. 

Food  Plants 

The  beetles  confine  their  attacks  almost 
wholly  to  the  wild  rose,  though  they  may 
occasionally  work  great  damage  to  culti- 
vated roses  and  to  berries.  The  adults 
also  feed  upon  oak  leaves  and  grape- 
vines. 

Control 

As  this  pest  is  normally  a  leaf  eater 
it  may  be  controlled  by  liberal  applica- 
tions of  arsenical  sprays.  These  meet 
all  requirements,  except  where  they 
damage  the  fruit  of  berries,  but  even 
such  attacks  could  have  been  prevented 
by  spraying  the  vines  before  the  berries 
began  to  ripen.  ^   ^  gssia 

Small  Oreen  Rose  Louse 
Myzus  roaarum  Walk 

General  Appearance 

A  very  small  species,  not  nearly  as 
large  as  Macrosiphum  rosae;  green 
throughout  except  dark  markings  on  the 
winged  forms.  It  is  often  mistaken  for 
the  larger  species. 

Life  History 

A  very  serious  rose  pest  at  times,  and 
especially  bad   In   the   summer   months. 


It  breeds  very  rapidly,  collects  In  great 
numbers  upon  the  leaves  and  excretes  a 
great  amount  of  honeydew  which  smuts 
the  bushes.  The  worst  rose  pest  In  many 
parts  of  the  state. 

Food  Plants 

Roses,  usually  more  serious  on  climb- 
ing varieties.  Attacks  the  leaves  and 
buds  and  may  prevent  the  production  of 
flowers. 

Ifatnral  Enemies 

Syrphid  flies  do  considerable  work  upon 
this  species,  but  the  natural  enemies  are 
not  numerous  enough  to  check  the  rav- 
ages until  late  in  summer. 

E.  O.  Essio 

Other  Insect  Enemies 

The  rose  Is  attacked  by  various  in- 
sects which  are  common  to  fruit  trees. 
Among  them  are  San  Jose  scale,  greedy 
scale,  oyster-shell  scale,  red  spider,  apple- 
leaf  hopper,  eta  These  will  be  found 
treated  under  Apple  Pests.  Frosted  scale 
will  be  found  under  Prune  Pests, 

LANDSCAPE  GARDENDTG 

By  John  W.  Duncan 

Landscape  gardening  covers  a  broad 
field  and  considerable  study,  taste  and 
judgment  are  required  on  the  part  of 
those  who  undertake  the  business.  Land- 
scape gardening  of  the  best  order  is  the 
beautification  with  as  little  change  as 
possible  from  what  nature  has  already 
done.  Mere  planting  and  grading  does 
not  constitute  landscape  gardening  and 
the  proper  grouping  or  clustering  of 
shrubs  and  trees  make  really  the  most 
picturesque  landscapes.  Some  of  the  best 
landscape  scenes  are  found  in  this  West- 
ern country  and  there  is  a  wide  field 
here  for  the  artificial  gardener.  The 
great  wealth  of  native  trees,  shrubs  and 
other  plants  found  all  over  this  section 
of  the  country  adds  greatly  to  the  work 
and  simplifies  the  probleuL  A  general 
theory  or  plan  is  necessary  before  there 
is  any  grading  or  planting,  as  it  Is  neces- 
sary to  work  out  the  whole  from  the 
well  studied  out  plan  which  should  be 
made  in  the  beginning. 

The  indiscriminate  growing  of  shrubs 
or  plants  often  spoils  a  beautiful  land- 
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iherent  love  of  nature  la 

ry  to  the  beet  success 

'ener,  who  must  also 

T&rletles  ot  trees, 

jtB,  besides  having 

uge  of  grading,  draln- 

^mg  and  the  like.     Care 

.  be  taken  to  avoid  scattered 

The  beet  planting  of  trees  and 

.us  Is  accompUehed  by  tbe  grouping 

jf  the  suitable  varieties  which  can  only 

be  decided  by  a  thorough  study  of  tbe 

location. 

Single  or  Individual  trees  or  plants 
may  be  nsed  to  heighten  an  effect.  It  Is 
best  always  to  widen  out  or  leave  aa 
much  open  land  as  possible.  Walks  and 
drives  are  necessities  and  therefore 
should  be  hidden  as  much  as  possible 
from  tbe  landscape.  Where  there  are 
buildings,  tbe  grounds  must  conform  to 
them  and  It  is  a  problem  to  work  out 
the  best  possible  plantings,  so  that  these 
buildings  will  not  occupy  tbe  most  prom- 
inent part  of  the  landscape  picture.  Ob- 
trusive or  undesirable  features  should  be 


bidden  by  the  artlfldal  planting  of  trees 
and  shrubs.  Natural  plantings  should  be 
adhered  to  as  much  as  possible  and  tbe 
planting  of  different  trees  should  be  care- 
fully studied  BO  that  when  they  have  at- 
tained their  growth  tbey  will  accomplish 
the  purpose  for  which  they  were  intended. 

Avoid  as  much  aa  possible  the  making 
ot  designs  or  the  planting  of  trees  or 
hedges  which  will  constantly  require  cut- 
ting or  pruning  into  shapes  which  do  not 
agree  with  nature.  The  variety  of  trees 
and  shrubs  should  he  restricted  to  those 
that  are  perfectly  hardy  and  that  will 
adapt  themselves  to  the  locality. 

In  the  planting  of  a  large  space  It  is 
well  to  have  as  much  open  expanse  as  pos- 
sible, so  as  to  produce  a  wide  landscape 
eflect.  The  tall  growing  trees  should  be 
kept  in  tbe  background  with  the  dwarfer 
growing  varieties  In  front  graduating  to 
Irregular  belts  ot  shrubs,  so  that  one 
may  look  over  the  foreground  to  an  Irreg- 
ular background  of  the  larger  trees  be- 
hind. 

The  best  decisions  of  the  varieties  to 
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use  may  alware  be  mads  during  the  sum- 
mer wbeo  the  different  declduoae  and 
erergreea  Bubjecte  mar  each  and  all  be 
readily  seen  to  the  beet  adTantage,  when 
their  leaves  are  fnlly  expanded.  At  such 
times,  too,  any  defects  may  be  noted  for 
remedying  at  some  later  period. 

Conifers  and  all  evergreen  troes  may 
be  used  to  good  advantage  and  should  be, 
where  plenty  of  space  Is  available,  planted 
In  large  groups;  so  as  to  avoid  a  patchy 
appearance.  Consideration  should  be 
given  to  the  location  of  summer  trees  with 
[Utrtlcular  Individuality,  so  that  they  can 
show  the  same  to  the  beet  advantage  dur- 
ing the  whole  of  the  season.  Again, 
many  of  the  treee  or  shrubs  which  have 
different  color  of  bark  or  foliage  should 
be  grouped  so  that  they  will  emphasise 
their  particular  feature  and  the  partlcn- 


lar  HeasoD  at  which  these  features  may 
show  to  the  best  advantage. 

A  water  effect  Is  one  of  the  most  pleas- 
ing and  almost  essential  features  of  a  Sne 
landscape,  whether  It  Is  a  lake  or  river 
effect;  either  will  go  a  long  way  toward 
the  effectual  natural  planting  and  making 
of  a  fine  landscape.  Many  times  good  ef- 
fects can  be  worked  out  by  utilizing 
springs  or  small  rivulets  where  there  were 
practically  no  wat«r  effects  formerly.  In 
water  scenes,  the  Judicious  planting  of 
trees  and  shrubs  on  the  borders  or  isl- 
ands win  greatly  enhance  the  natural 
landscape  and  many  water  plants  may  be 
Introduced  to  make  the  effect  more  gar- 
deneaaue. 

In  the  planting  of  small  estates  or  home 
grounds,  the  mistake  generally  made  Is 
the  scattering  too  much  of  the  trees  and 
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shrubbery  through  the  lawn,  as  already 
mentionedi  The  finest  effects  can  be 
made  by  the  Judicious  border  planting, 
leaving  as  much  open  space  forming  vis- 
tas from  the  house  piazza  or  views  from 
the  various  windows,  so  that  the  grounds 
will,  in  reality,  look  much  larger  than 
they  really  are. 

History  and  General  Principles  of  Land- 
scape Gardening 

L.  P.  Jensen 

History 

The  history  of  the  gardens  of  the  an- 
cients is  more  or  less  fabulous. 

The  Jewish  paradise  is  supposed  to  have 
been  situated  in  Persia,  of  great  extent, 
watered  by  a  river  and  abounding  in  tim- 
ber and  woods.  Paradise  seems  to  have 
borne  some  resemblance  to  a  pleasure 
ground  of  the  modem  taste.  The  gardens 
of  the  Hesperides  were  situated  in  Africa 
near  Mt.  Atlas,  or  according  to  some,  near 
Cyrenaica.  They  are  described  as  lying 
in  places  eighteen  fathoms  deep,  steep 
on  all  sides,  two  stadia  in  diameter  and 
covered  with  trees  of  various  kinds  plant- 
ed very  close  together.  The  principal 
Jewish  garden  was  King  Solomon's.  This 
garden  is  said  to  have  been  quadrangular 
and  surrounded  by  a  high  wall.  It  con- 
tained a  variety  of  plants,  such  as  "the 
hyssop  which  sprlngeth  out  of  the  wall," 
odoriferous  and  showy  flowers  as  the  rose, 
lily  of  the  valley,  calamus,  camphlre, 
spikenard,  saffron  and  cinnamon;  trees  as 
the  cedar,  pine  and  fir,  and  fruits,  as  the 
flgt  grape,  apple  and  pomegranate.  It 
contained  water  in  wells,  and  in  living 
streams.  The  situation  of  the  garden  was 
probably  near  to  the  palace. 

The  gardens  of  Cyrus,  at  Babylon,  2,000 
years  B.  C,  were  of  square  form  and  ac- 
cording to  Strabo,  each  side  was  400  feet 
in  length,  so  that  the  area  of  the  base  was 
nearly  four  acres.  They  were  distin- 
guished by  their  romantic  situations, 
great  extent  and  diversity  of  uses  and 
were  reckoned  in  their  day  among  the 
wonders  of  the  world.  They  were  made 
to  rise  with  terraces  constructed  in  a  curi- 
ous manner  one  above  the  other  in  the 
form  of  steps,  and  supported  by  stone  pil- 
lars to  a  height  of  more  than  300  feet, 


gradually  diminishing  till  the  area  of  the 
upper  surface  was  reduced  considerably 
below  that  of  the  base.  The  garden  of 
the  Phacacian  King,  Aellanus,  was  situated 
on  the  Island  of  that  name,  probably  an 
Asiatic  island.  It  is  minutely  described 
by  Homer  In  his  "Odyssey,"  and  may  be 
compared  to  the  garden  of  an  ordinary 
farm  house  in  point  of  extent  and  form, 
but  in  respect  to  variety  of  fruits  and 
vegetables  was  far  inferior.  It.  embraced 
the  front  of  the  palace,  containing  less 
than  four  acres  surrounded  by  a  hedge 
and  interspersed  with  three  or  four  sorts 
of  fruit  trees,  some  beds  of  vegetables  and 
some  borders  of  flowers.  It  contained  two 
wells,  one  for  the  garden,  and  the  other 
for  the  palace. 

The  Persian  and  Grecian  gardens  of 
this  period  seem  to  have  been  nearly  of 
the  same  description  as  those  mentioned. 

We  know  little  of  the  gardens  of  the 
Augustan  age  of  Horace  and  Virgil,  gen- 
erally thought  to  be  that  in  which  taste 
and  elegance  were  eminently  conspicuous. 
From  the  descriptions  of  the  villas  Laur- 
entinum  and  Thusculum,  by  the  younger 
Pliny,  we  gain  a  general  idea  of  the  gar- 
dens of  the  Romans.  The  Laurentinum 
was  a  winter  residence  on  the  Tiber,  be- 
tween Rome  and  the  sea,  now  called  San 
Lorenza,  seventeen  miles  from  Rome.  The 
garden  was  small  and  Is  but  slightly  de- 
scribed. It  was  surrounded  by  hedges  of 
box  and  rosemary,  and  there  were  plat- 
forms and  terraces;  figs,  mulberries  and 
grapes  were  the  fruits.  Pliny's  Thuscn- 
Ian  villa  was  situated  in  a  natural  amphi- 
theater of  the  Appenines  whose  lofty  sum- 
mits were  clothed  with  forests  of  oak  and 
their  fertile  sides  covered  with  cornfields, 
vineyards  and  villas.  Pliny's  description 
of  this  villa  is  of  Importance  as  showing 
what  was  esteemed  as  good  taste  in  the 
gardens  and  grounds  of  a  great  Roman 
nobleman  of  the  first  century,  under  the 
reign  of  Trajan,  when  Rome  was  still  In 
her  glory. 

The  Thusculan  gardens  may  have  con- 
tained from  three  to  four  acres  and  lay 
around  the  palace.  The  terrace  is  de- 
scribed as  in  the  front  of  the  portico  and 
near  the  house;   from  this  descended  a 
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lawn  covered  with  acanthus,  supposed  to 
have  been  a  sort  of  moss  and  adorned 
with  figures  of  animals  cut  in  trees.  This 
lawn  was  again  surrounded  by  a  walk 
enclosed  with  evergreens  'sheared  into 
a  variety  of  forms.  Beyond  this  was  a 
place  for  exercise  ornamented  in  the  mid- 
dle with  box  trees  sheared  as  before  into 
numberless  difTerent  figures,  together  with 
a  plantation  of  shrubs  kept  low  by  clip- 
ping. The  whole  was  fenced  in  by  a  wall 
covered  with  box,  rising  in  difterent 
ranges  to  the  top.  Another  quarter  of 
the  house  compassed  a  small  space  of 
ground,  shaded  by  four  plane  trees  with 
a  fountain  in  the  center,  which,  over- 
flowing a  marble  basin,  watered  the  trees 
and  the  verdure  beneath  them.  Opposite 
to  another  part  of  the  house  was  a  plan- 
tation of  trees  in  the  form  of  a  hippo- 
drome, formed  of  box  and  plane  trees  al- 
ternately planted,  and  connected  togeth- 
er with  ivy.  Behind  these  were  placed 
bay  trees  and  the  ends  of  the  hippo- 
drome, which  were  semi-circular,  were 
formed  of  cypress.  The  internal  walls 
were  bordered  with  rose  trees  and  were 
in  a  winding  direction,  which,  however, 
terminated  in  a  straight  path,  which 
again  branched  into  a  variety  of  others 
separated  from  one  another  by  box- 
hedges.  These  were  sheared  into  a  vari- 
ety of  shapes  and  letters,  some  express- 
ing the  name  of  the  master,  others  of 
the  artificer,  while  here  and  there  small 
obelisks  were  placed  intermixed  with 
fruit  trees,  sheared  as  already  described. 
At  the  upper  end  of  the  garden  was  an 
alcove  of  white  marble,  shaded  by  vines 
and  supported  by  marble  pillars,  from 
the  seat  of  which  recess  issued  several 
streams  of  water  intended  to  appear  as 
if  pressed  out  by  the  weight  of  those  that 
reposed  upon  it,  which  water  was  again 
received  in  a  basin  so  contrived  as  to 
seem  always  full  without  overflowing. 
Corresponding  to  this  was  a  fountain 
that  threw  water  to  a  considerable 
height  and  which  ran  ofT  as  fast  as  it 
was  thrown  out.  An  elegant  marble 
summer  house,  opening  into  a  green  in- 
closure  and  furnished  with  a  fountain 
similar  to  the  one  last  described,  fronted 


the  above.  Throughout  the  walks  were 
scattered  marble  seats,  near  to  each  of 
which  was  a  little  fountain  and  through- 
out the  whole,  small  rills  of  water  were 
artificially  conducted  to  entertain  the 
ear  with  their  murmur  as  well  as  to 
water  the  garden. 

It  will  be  seen  later  that  the  garden 
of  Pliny  had  a  striking  resemblance  to 
the  French  and  Dutch  style  of  gardening 
of  the  16th  and  17th  centuries.  After  the 
fall  of  the  Roman  Empire  little  is  known 
of  the  art  of  gardening  up  to  the  begin- 
ning of  the  16th  century  when  it  was 
revived  by  the  Medici  family  in  Rome. 
These  gardens  were  geometrical  designs 
and  served  as  models  for  other  famous 
gardens  which  succeeded  them  until  the 
change  of  taste  in  gardening  in  Eng- 
land about  1760. 

The  so-called  Dutch  or  Holland  style 
differs  but  little  from  those  already  men- 
tioned. At  the  end  of  the  16th  century 
the  French  began  to  copy  the  gardens  of 
the  Italians,  and  during  the  reign  of 
Louis  XIV,  1651-1715,  Le  Notre  improved 
and  settled  the  French  style  in  his  lay- 
ing out  of  grounds  and  gardens.  His 
taste  and  style  continued  in  full  repute 
for  upwards  of  a  century.  Hirchfeld,  in 
his  "Theorie  der  Qartenkunst,"  Vol.  1, 
1779,  observes  that  "if  Le  Notre  had 
been  bom  under  any  other  monarch  than 
Louis  XIV,  his  taste  would  in  all  prob- 
ability never  have  spread  nor  his  name 
been  known  to  posterity.  But  that  age 
in  which  a  feeling  for  the  fine  arts  had 
begun  to  awaken  in  men's  minds,  together 
with  the  personal  character  of  this  mon- 
arch, was  favorable  to  pomp  and  bril- 
liancy. The  nation  and  the  court  wished 
to  be  dazzled  and  enchanted  by  novelty 
and  singularity;  and  though  there  cer- 
tainly was  nothing  in  Le  Notre's  man- 
ner that  had  not  before  been  displayed  in 
France  and  Italy  and  with  the  exception 
of  parterres,  even  by  the  Romans,  yet 
the  grand  scale  and  sumptuous  expense 
of  the  plans  surpassed  everything  be- 
fore seen  in  France,  and  produced  pre- 
cisely the  desired  end.  His  long  clipped 
alleys,  triumphal  arches,  richly  decor- 
ated and  highly  wrought  parterres,  his 
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fountaloB  and  cascades  wltb  their 
straiiKe  ornaments,  his  groves  full  of 
arcbltectnre  and  gilt  tr«llls«e,  his  pro- 
fusion of  statues,  all  these  wondere, 
springing  up  In  a  desert-looking  open 
country,  dazzled  and  enchanted  every 
class  of  ohfiervere."  The  principal  works 
of  Le  Notre  are  Versailles,  which  cost 
nearly  200  million  francs,  Trianon,  Bt 
Cloud,  ChantlUy,  and  the  celebrated  ter- 
race of  Saint  Oermaln.  He  went  to  Italy 
and  England,  and  the  rest  of  Europe 
adopted  his  style.    He  died  In  1700. 

The  Romans  abandoned  England  to  the 
SaxouB  in  the  beginning  of  the  flfth  cen- 


tury and  the  art  of  gardening,  which  had 
revived  In  Prance  under  Charlemagne, 
was  probably  Introduced  Into  England 
at  the  end  of  the  eleventh  century.  Dur- 
ing the  following  centurlea,  until  after 
the  hundred  years  of  dispute  between 
the  houses  of  York  and  Lancaster,  we 
And  little  or  no  record  of  gardening 
until  the  Ume  of  Henry  VIII.  when  the 
royal  gardens  of  "Nonsnch"  were  laid 
out  These  gardens  were  said  to  have 
been  cut  and  divided  Into  several  alleys, 
quarters  and  rounds,  set  about  with 
thorn  hedges.  On  the  north  side  waa  a 
kitchen    garden    surrounded    by    a    wall 
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14  feet  high;  on  the  west  was  a  wilder- 
ness containing  ten  acres.  In  the  gar- 
dens were  pyramids,  fountains  and  ba- 
sins of  marble,  one  of  which  was  set 
round  with  six  lilac  trees.  Besides  the 
lilacs  there  were  144  fruit  trees,  two 
yews  and  one  juniper;  in  the  kitchen 
garden  were  72  fruit  trees  and  one  lime 
tree;  lastly,  before  the  palace  was  a  neat 
bowling  green,  surrounded  with  a  balus- 
trade of  strong  stone.  This  was  in  the 
year  1650. 

Lord  Francis  Bacon  attempted  to  re- 
form the  national  taste  in  gardening  dur- 
ing his  time,  but  apparently  with  little 
immediate  success.  He  wished  still  to 
retain  the  shorn  trees  and  hedges,  but 
proposed  winter  or  evergreen  gardens 
and  rude  or  neglected  spots  as  specimens 
of  wild  nature.  "As  for  the  making  of 
knots  and  figures,"  said  he,  '*with  divers 
colored  earth,  they  be  but  toys.  I  do  not 
like  images  cut  out  in  Juniper  and  other 
garden  stuff,  they  are  for  children."  Sir 
Henry  Wotton  said  the  garden  at  Lord 
Bacon's  was  one  of  the  best  he  had  ever 
seen,  either  at  home  or  abroad.  It  is  al- 
lowed on  all  sides  that  Joseph  Addison 
and  Alexander  Pope  prepared  for  the 
new  art  of  gardening  the  firm  basis 
of  philosophical  principles.  Addison  had 
a  small  retirement  at  Bilton,  laid  out 
in  what  may  be  called  a  rural  style. 
Pope  attacked  the  verdant  sculpture  and 
formal  groves  of  the  ancients  with  the 
keenest  shafts  of  ridicule,  and  in  his 
"Bpistle  to  Lord  Burlington,"  laid  down 
the  most  Just  principles  of  art,  the  study 
of  nature,  of  the  genius  of  the  place, 
and  never  to  lose  sight  of  good  sense. 

But  it  was  reserved  for  William  Kent 
to  carry  their  ideas  more  extensively  into 
execution.  It  was  reserved  for  him  to 
realize  the  beautiful  descriptions  of  the 
poets  for  which  he  was  peculiarly  adapt- 
ed by  being  a  painter  as  the  true  test 
of  perfection  in  landscape  gardening  is 
that  a  painter  would  choose  it  as  a  com- 
position. Kent  was  bom  1675  and  died 
1748.  Kent  was  succeeded  by  Launcelot 
Brown.  Brown  was  bred  a  kitchen  gar- 
dener, but  was  afterwards  head  garden- 
er at  Stowe.  He  was  extensively  em- 
ployed by  the  nobility.    His  new  planta- 


tions were  generally  void  of  genius, 
taste  and  propriety.  His  creations  were 
all  surrounded  by  a  narrow  belt,  and 
the  space  within  was  distinguished  by 
numbers  of  round  or  oval  clumps,  and  a 
reach  of  one  or  two  tame  rivers  on  dif- 
ferent levels.  This  description  in  short 
will  apply  to  almost  every  place  in  Eng- 
land laid  out  from  the  time  about  1740, 
when  the  passion  commenced  for  new 
modeling  country  seats,  to  about  1785  or 
1790,  when  it,  in  a  great  measure,  ceased. 
The  leading  outline  of  this  plan  of  im- 
provement was  easily  recollected  and 
easily  applied.  The  great  demand  pro- 
duced abundance  of  artists  and  the  gen- 
eral appearance  of  the  country  so  rapidly 
changed  under  their  operation  that  in  the 
year  1772  Sir  William  Chambers  declared 
that  if  the  mania  were  not  checked  in 
a  few  years  longer  there  would  not  be 
found  "three  trees  in  a  line  in  the  entire 
country."  This  system  was,  in  fact,  more 
formal  than  the  ancient  style,  which  it 
succeeded,  because  it  had  fewer  parts. 
The  ancient  gardens  had  avenues,  alleys, 
platoons,  circular  masses,  rows  double 
and  single,  all  from  one  material  wood, 
but  the  new  style,  as  then  degraded,  had 
only  three  forms,  the  clump,  the  belt 
and  single  tree. 

The  good  sense  of  the  country  soon  re- 
volted at  such  monstrous  productions, 
and  proprietors  were  ridiculed  for  ex- 
pending immense  sums  in  destroying  old 
gardens,  avenues  and  woods,  and  plant- 
ing in  their  place  young  clumps  for  no 
other  reason  than  that  it  was  the  fash- 
ion to  do  so.  The  writers  who  ventured 
to  protest  were  principally:  €teorge  Ma- 
son, in  his  "Design  in  Gardening,"  1765; 
William  Sheustone  in  "Unconnected 
Thoughts  on  Gardening,"  1764;  Whately 
in  "Observations  on  Modem  Gardening," 
1771;  William  Chambers  in  "Dissertation 
on  Oriental  Gardening,"  1772;  William 
Mason,  the  poet,  in  "The  English  Gar- 
den," 1772-1789;  and  especially  the  writ- 
ings of  Richard  Paine  Knight,  Sir  Uoe- 
dale  Price  and  Rev.  William  Gilpin,  1780- 
1800. 

The  change  of  taste  in  gardening  seems 
to  have  been  materially  aided  by  accounts 
of  Chinese  gardens,  about  the  end  of  the 
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ITth    century.     According    to    these    de-  Including     monn tains,     lakes, 

scHpUone,  the  Chinese  gardens  were  laid  hills  and   woods.     While   these  gardens 

out  In  the  natural  Bt^le.  are  oFt«n  very  small,  they  are  artificially 

The  gardens  of  Japan  are  original  and  arranged,  and  for  tbts  reason  well  worthy 

unique.    The  Japanese  landscape  garden-  of  study,  as  the  principles  employed  may 

er  studies  a  natural  landscape  and   re-  be  utilized  In  the  laying  ont  of  ground 

produces  It  In  miniature,  hU  composttton  on  a  larger  scale. 
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Humphrey  Repton  was  the  first  who 
took  unto  himself  the  title  of  landscape 
gardener  and  the  first  to  lay  down  fixed 
principles  for  the  art  His  published 
works  are  still  indispensable  to  the  land- 
scape gardener.  His  career  as  a  profes- 
sor began  about  1788.  The  elegant,  sen- 
.  sible  style  soon  rapidly  spread  over  con- 
tinental Europe  and  was  introduced  into 
America  by  Andrew  Parmentier,  who 
came  here  from  Belgium  about  1824. 
He  was  followed  by  Andrew  Jackson 
Downing,  whose  "Landscape  Qardening" 
and  "Letters  to  the  'Horticulturist/  "  are 
well  known  to  have  greatly  assisted  the 
advancement  of  landscape  art  in  America. 
But  the  one  who  carried  the  art  to  its 
highest  point  was  Frederick  Law  Olm- 
sted. His  writings  are  classics  on  out- 
door art,  and  his  work  in  designing 
parks  and  other  grounds  were  object  les- 
sons which  have  paved  the  way  for  the 
wave  of  interest  in  landscape  gardening 
and  civic  improvement,  which  is  now 
becoming  general  throughout  the  coun- 
try. 

General  Principles 

The  naturalistic  methods  of  gardening 
are  undoubtedly  the  most  interesting  to 
the  American  people,  and  I  think  the  for- 
mal arrangement  should  be  confined  to 
restricted  areas,  disconnected  from  the 
other  parts  of  the  ground.  In  connection 
with  magnificent  architecture  and  con- 
sidered as  part  of  the  architectural 
scheme,  this  kind  of  gardening  is  per- 
fectly fitting. 

The  aim  of  the  landscape  gardener  is 
the  formation  of  pictures  and  the  prin- 
ciples governing  his  works  are  the  same, 
whether  he  is  working  on  a  large  park 
or  on  the  area  of  a  city  lot.  The  mate- 
rials are  earth,  rocks,  woods  and  water. 
The  buildings,  roads  and  walks  are  arti- 
ficial features  necessary  for  the  comfort 
and  convenience  of  man. 

The  first  step  in  the  arrangement  of 
any  landscape  is  the  making  of  a  plan. 
This  plan  should  give  every  detail  of 
grading  and  planting  arrangement.  It 
should  be  made  to  a  scale  large  enough 
if  possible  to  give  the  location  of  each 
individual  plant.     It     should     show  the 


location  of  buildings,  roads,  paths,  drains 
and  all  existing  and  proposed  features. 
This  plan  should  be  accompanied  by 
written  instructions  and  specifications, 
and  it  should  be  conscientiously  followed 
as  a  guide  in  future  operations  to  pre- 
vent incongruities  and  confusion. 

The  laying  out  of  the  ground  should 
be  done  in  the  following  order:  Locating 
and  building  the  residence  and  other 
structures,  grading,  laying  drains,  mak- 
ing roads  and  paths,  planting  of  trees 
and  shrubs,  and  lastly,  the  finishing  of 
the  lawn.  The  location  of  the  residence 
and  the  planting  near  it  should  be  very 
carefully  considered.  Generally  the 
house  is  finished  and  the  grading  done 
before  the  laying  out  of  the  grounds  is 
thought  of,  whereas  the  proper  way  is 
to  consider  the  location  of  the  building 
in  connection  with  the  planning  of  the 
grounds.  Planting  about  the  base  of  a 
building  helps  to  connect  it  with  the 
lawn  upon  which  it  stands  and  softens 
the  stiff,  regular  lines.  This  planting 
should  consist  of  hardy  material,  which 
will  be  effective,  even  In  winter. 

Porches  and  parts  of  the  building 
ought  to  be  planted  with  hardy  vines  for 
purposes  of  both  privacy  and  comfort. 
The  lawn  should  be  as  spacious  as  possi- 
ble to  give  extent  to  the  place,  and  should 
have  boundaries  of  closely  planted  trees 
and  shrubs  in  irregular  masses,  the  fore- 
ground of  which  may  be  planted  here  and 
there  with  masses  of  herbaceous  and  an- 
nual fiowers  carefully  arranged  so  as  not 
to  cause  a  spotted  effect. 

Outbuildings  should  be  partially 
screened  by  mass  plantings  so  as  to  show 
only  those  parts  of  them  which  will  add 
to  the  beauty  of  the  composition.  Avoid 
the  common  fault  of  scattering  plants  all 
over  the  gn^ounds  without  reason  or 
thought. 

In  the  arrangement  of  the  plantation 
be  careful  to  study  the  natural  growth  of 
the  plants  such  as  height,  form,  rapid 
or  slow  growth,  texture  and  color  of  the 
foliage  and  season  of  bloom.  While  most 
plants  have  green  leaves  there  are  great 
differences  in  the  shades  of  green,  which 
differences  must  be  carefully  considered 
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for  the  sake  of  harmony  in  the  landscape 
composition. 

Such  plants  as  the  blue  spruce,  purple 
beech,  plum  and  birch,  golden  elder  and 
all  plants  with  highly  colored  leaves, 
should  be  used  very  carefully,  as  should 
also  many  of  the  plants  like  the  weeping 
mulberry,  weeping  elm  and  the  Kilmar- 
nock weeping  willow. 

Take  advantage  of  the  beautiful  points 
in  the  surrounding  landscape  by  open- 
ing vistas  and  plant  tall  growing  trees 
and  shrubs,  to  shut  out  undesirable  ob- 
jects. 

When  planting  groups  and  masses,  do 
not  indiscriminately  mix  the  plants. 
Plant  several  of  each  kind  or  variety  to- 
gether, and  where  more  than  one  kind 
are  used  in  a  group,  let  them  mix  slight- 
ly to  avoid  the  formation  of  stiff,  regular 
lines. 

The  proper  location  of  drives  and 
walks  is  an  important  consideration. 
They  should  be  as  direct  as  possible  and 
planned  for  convenience  as  well  as 
beauty.  Except  on  very  small  places,  a 
slightly  curving  road  or  walk  is  gener- 
ally more  pleasing  than  a  straight  one. 
Every  road  or  walk  should  have  a  dis- 
tinct aim,  such  as  buildings,  pleasing 
view  points,  etc.  Large  bends  will  only 
be  Justified  by  natural  obstacles,  such  as 
rocks,  water,  or  groups  of  trees.  The 
curves  should  be  easy,  and  gracefully 
follow  the  natural  contour  of  the  ground. 
If  possible,  do  not  allow  roads  and  walks 
to  run  through  the  center  of  an  open 
lawn  or  meadow,  but  keep  them  to  one 
side  and  plant  trees  and  shrubs  irregu- 
larly along  their  sides  in  such  manner 
as  to  prevent  long  stretches  of  either 
road  or  walk  from  being  seen  from  any 
point  of  view. 

The  entrance  to  a  place  should  be  as 
simple  as  possible,  and  in  keeping  with 
the  general  lay  of  the  grround.  Water 
is  one  of  the  most  effective  features  in 
the  landscape,  and  should  be  Introduced 
whenever  possible.  The  pond  and  lake 
give  a  peacefulness  to  the  scene  not 
otherwise  easily  acquired,  and  the  rip- 
pling brook  and  the  waterfall  enliven 
the  woods  with  their  murmurs,  the  for- 


mer never  resting  as  it  runs  along  from 
shadow  to  sunshine.  The  planting  of  the 
margins  of  streams  and  lakes  gives  an 
opportunity  for  introducing  a  great  va- 
riety of  plants  which  could  not  otherwise 
be  grown,  such  as  water  lilies,  cat-tails, 
calamus,  Japan  iris,  and  scores  of  other 
moisture-loving  plants.  The  making  of 
artificial  ponds  and  lakes  and  the  plant- 
ing of  them  to  fit  natural  surroundings 
is  vastly  more  difficult  than  the  arrange- 
ments of  ordinary  ground  surfaces.  They 
are  apt  to  be  made  stiff  and  formal  in 
their  outline,  examples  of  which  are  to 
be  found  in  abundance  in  our  parks  and 
pleasure  grounds. 

A  good  way  is  to  study  Nature's  ar- 
rangement, noting  carefully  how  she  goes 
about  the  formation  of  her  duties,  the 
obstructions  in  the  streams  causing  the 
formation  of  natural  dams,  and  how  she 
forms  her  islands  in  streams  and  lakes. 
One  may  thus  gain  much  valuable  in- 
formation, and  by  following  it  he  will 
be  able  to  make  and  plant  the  natural 
water  features  of  his  garden. 

Bridges  should  be  of  a  pleasing,  simple 
design,  harmonizing  with  their  surround* 
ings.  No  bridge  should  be  built  unless 
there  is  a  reason  for  It.  Other  structures, 
such  as  summer  houses,  arbors  and  boat 
houses,  should  be  very  carefully  placed. 
If  the  design  is  simple  and  in  harmony 
with  Its  surroundings,  the  structure  may 
add  materially  to  the  beauty  of  the  land- 
scape, but  if  not  properly  designated  or 
placed  without  apparent  reason  for  its 
position,  it  had  better  be  left  out,  as  it 
would  only  spoil  what  perhaps  otherwise 
was  a  fine  composition. 

In  the  planting  of  the  naturalistic 
garden  or  landscape,  we  should  mainly 
rely  on  plants  of  undoubted  hardiness, 
and  for  this  reason  our  native  plants 
are  splendidly  adapted.  We  have  a 
wealth  of  native  material  in  our  woods, 
fields  and  meadows,  suited  to  every  local- 
ity, soil  and  condition.  Nature  is  the 
best  teacher.  Get  acquainted  with  the 
native  material  first,  then  visit  as  many 
good  gardens  as  possible  and  learn  how 
to  use  this  material  to  the  best  advan- 
tage. 


■jL  -** 

.  - '  ' '"  ■      ^ctiij,  a  flower  may  be  regarded 

.•         '         ^^       ^  f/wnngla     (apore-caae)     bearing 

^■^ /^""m,  "  Met-  OT   sporopbore.     Only    two    parts 
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But  not  all  seed-bearlns  plants 
produce  flowers  la  the  popular  meaning 
ot  the  term,  the  conifers  and  their  alliefl 
being  coneldered  flowerless.  Ab  ordi- 
narily used,  the  term  flower  refers  to 
those  floral  structures  whose  aporangla- 
bearing  leaves  are  made  conspicuous  and 
are  protected  by  colored  leaTes.  E^en 
when  tbe  sporangial  leaves  are  absent 
(as  hydrangeas  and  chrysanthemumB)  the 
dusters  o(  colored  leaves  are  called  flow- 
ers. A  flower  in  Its  simplest  form  may 
consist  of  only  an  axis  that  bears  a  single 
sporopbyl.  The  opposite  extreme  may  be 
seen  in  certain  composites  and  orchids 
that  possess  complex  and  highly  special- 
^  '  ~  [ovoi  catalogued  In  thU  Ized  floral  structures,  the  dlfferentistfonB 
J*  *"'  'not  •*  generally  treated  In  having  arisen  apparently  to  aid  the  more 
"jZi«>  **.i*J  order  of  names  scattered  easy  transfer  of  pollen  or  the  more  etFec- 
tlve  scattering  of  seeds.  A  completely 
tjie  following  deflnltlon  of  developed  flower  consists  of  a  central 
short  stem  (torus),  floral  leaves  (sepals. 


C--^'^'^"*^'oii^  osontries. 

,  .r^  "^C^*  ■'^iBierKau.  climate. 

,-     'l'.'-'  •'^ADierican  nurseries, 
•".^  ^  fi^  ^  tit  care  necessary 

aawen   treated    : 
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petals),  and  sporanglal  leaves  (stamens, 
carpels).  These  parts  vary  in  number 
In  different  plants.  True  flowers  are  pro- 
duced only  by  the  higher  vegetable  or- 
ganisms. Double  flowers  are  developed 
by  increasing  the  floral  leaves  at  the  ex- 
pense of  the  sporanglal  ones,  as  the  snow- 
ball." 

Floriculture  was  not  an  important  in- 
dustry until  about  100  years  ago.  Previ- 
ous to  that  there  was  not  a  comparatively 
great  effort  to  beautify  the  homes  or  to 
make  floriculture  an  important  commer- 
cial industry.  This  probably  grew  out  of 
a  number  of  facts.  First,  when  people 
are  struggling  for  subsistence  and  the 
struggle  is  severe,  they  have  little  time 
to  devote  to  beautifying  their  homes,  and 
the  energy  of  life  is  directed  toward  ob- 
taining those  things  that  are  necessary 
in  order  to  live.  Second,  when  society 
in  general  has  accumulated  but  little 
money  and  there  are  few  wealthy  people, 
not  much  money  can  be  invested  in  flow- 
ers or  luxuries  of  any  kind.  Third,  under 
these  conditions  society  would  lack  that 
cultivated  taste  which  would  lead  it  to 
devote  what  energy  it  could  to  the  cul- 
ture of  flowers.  With  the  growth  of  edu- 
cation, with  aesthetic  culture  and  with 
the  accumulations  of  money,  which  may 
be  diverted  from  the  necessaries  of  life 
to  the  luxuries,  flower  culture  has  become 
an  important  industry  upon  which  mil- 
lions of  dollars  are  realized  every  year. 

Granville  Lowtheb 

Roses  for  Central  Washington 

The  following  list  of  roses  which  do 
well  in  the  Yakima  Valley  was  compiled 
by  Mr.  BurtonO.Lum,  of  North  Yakima:* 

Dark  Red  Roses — Etoil  de  France,  H. 
T.;  Louise  Van  Houtte,  H.  P.;  Sultan  of 
Zanzibar.  H.  P.;  Prince  Camile  de  Ro- 
han, H.  P.;  Baron  de  Bonstetten,  H.  P.; 
Reine  Marie  Henriette,  H.  P.;  Ulrich 
Brunner,  H.  P.;  Gruss  au  Teplitz,  H.  T.; 
Princess  de  Sagen,  H.  T.;  Avoca,  H.  T.; 
Jubilee,  H.  P.;  Fischer  Holmes,  H.  P. 

Light  Red  Roses — Duke  of  Teck,  H. 
P.;  General  Jacqueminot,  H.  P.;  Rich- 
mond, H.  T.;  Papa  Gontier,  T.;  Liberty, 
H.  T.;  Madame  Battersea,  H.  T.;  Captain 
Haywood,  H.  P.;  Duke  of  Edinburgh,  H. 


P.;  Suzanne  Marie  de  Rodocanachi,  H. 
P.  There  are  many  other  red  roses  that 
grow  well  in  Yakima,  but  all  of  the 
above  have  been  easily  grown  by  the 
writer. 

Pink  Roses  (including  roses  tinted 
with  pink) — ^Antoine  Rivoire,  H.  T.; 
Clara  Watson,  H.  T.;  Madame  Carline 
Testout,  H.  T.;  Magna  Charta,  H.  P.; 
Paul  Neyron,  H.  P.;  Rosalind  Orr,  H. 
T.;  Belle  Siebrecht,  H.  T.;  Madame  Jules 
Grolez,  T.;  Prince  de  Bulgarie,  H.  T.; 
Maman  Cochet,  H.  T.;  Dean  Hole,  H.  T.; 
Betty,  H.  T.;  Duchess  .de  Brabant,  T.; 
Mrs.  R.  S.  Sherman-Crawford,  H.  T.; 
Viscount  Folkestone,  T.;  Anna  de  Dies- 
bach,  H.  P.;  Madame  Gabriel  Luizet,  H. 
P.;  Baron  de  Rothschild,  H.  P. ;  Jonkherr 
Mock,  H.  T.;  La  Tosca,  H.  T.  These  pink 
roses  are  especially  adapted  to  Yakima. 

Light  Yellow  Roses — Marie  Van 
Houtte,  T.;  Amateur  Teyssier,  H.  T.; 
Safrona,  T.;  F.  Diegin,  H.  T.;  Madame 
Pernet  Ducher;  Mile.  H.  Gambler,  T.; 
Chromatella,  N.;  Marechal  Niel,  N.; 
Sunset,  T. 

Dark  Yellow  Roses — Le  Progres,  H.  T.; 
Harry  Kirk,  H.  T.;  Doctor  Grill,  T.; 
Madame  Ravary,  H.  T.;  Francisca  Kru- 
ger,  T.;  Mrs.  Aaron  Ward,  H.  T.; 
Duchess  of  Wellington,  H.  T.;  Madame 
Melanie  Soupert,  H.  T.;  Madame  Hector 
Leuillot,  H.  T.;  Melody,  H.  T.;  Isabella 
Sprunt,  T.;  Sunburst,  H.  T. 

The  Hybrid  Perpetuals,  or  H.  P.'s,  are 
quite  hardy  and  hold  their  color  better 
than  the  Hybrid  Teas,  or  H.  T/s.  The 
Teas  must  be  protected  in  winter.  All 
yellow  roses  do  better  in  Yakima  if  they 
are  in  the  shade  part  of  the  day. 

White  Roses— Frau  Karl  Druski,  H. 
P.;  Kaiserin,  H.  T.;  Souv.  Pres.  Carnot, 
H.  T.;  Margaret  Dickson,  H.  P.;  White 
Maman  Cochet,  T.;  Hon.  Edith  Gifford, 
T.;  Ivory,  H.  T. 

Neither  the  American  Beauty,  nor  any 
of  the  La  France  roses,  are  included  In 
these  lists,  as  they  do  not  grow  well  in 
Yakima.  The  buds  blight  with  the  ex- 
ception of  a  few  blooms  in  the  late  fall. 


•  Abbreviatlong :   H.   T.,  Hybrid  Tea :   H.   P., 
Hybrid  Perpetual :  T.,  Teft :  N.,  Nolaette. 
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Flowers  and  Plants  in  the  United  States 

1899  and  1909 


Acreage 

1899    9,807 

1909     18,248 


Value 
$18,758,864 
34,872,829 


The  CnltlTatlon  and  Uses  of  Annnal 
Flowering  Plants 

Ageratnm 

"For  strengthening  the  garden's  color 
forces  In  bine,  no  annual  is  so  good  as  the 
ageratnm/*  Though  ordinarily  need  in 
bedding  and  borders  in  contrast  with 
such  plants  as  geraniums,  perillas, 
amaranthus,  etc.,  the  rose,  white,  and 
blue  ageratnms  are  exceedingly  attractive 
when  mingled  with  alyssum,  candytuft, 
and  similar  plants.  They  grow  well  upon 
almost  all  soils  and  through  a  wide  range 
of  climate;  for  that  reason  many  combin- 
ations with  them  are  possible.  The 
plants  are  neat,  bushy,  and  erect,  with  a 
continual  profuse  clustering  of  pretty 
brushlike  flowers  throughout  the  season. 
The  dwarf  blue  sorts  make  fine  borders 
and  are  much  used  where  contrasting  col- 
or effects  are  desired.  For  early  bloom 
the  seed  should  be  sown  in  cold  frames 
or  in  boxes  in  the  house  early  in  the 
season — March — ^but  for  summer  and  fall 
bloom  the  seeds  may  be  sown  in  well 
prepared  beds  in  the  open.  Seeds  sown  in 
August  will  produce  good  plants  for  win- 
ter flowering. 

Althaea  Rosea.    See  Hollyhock. 

Alyssnm 

For  borders,  edgings,  baskets,  pots, 
rockwork,  and  for  cutting,  a  liberal  use 
of  this  dainty  little  flower  is  recommend- 
ed. For  borders,  the  seed  should  be  sown 
thickly  so  as  to  form  masses.  For  winter 
bloom,  sow  late  in  August  and  thin  the 
seedlings  so  as  to  stand  about  four  inches 
apart,  but  for  spring  bloom  or  for  borders 
the  seeds  should  be  sown  in  the  open 
early  in  the  spring,  or  even  late  in  the 
preceding  autumn  in  some  localities. 
Where  the  plant  will  not  endure  the  win- 
ter, however,  early  spring  planting  under 
cover,  either  in  a  cold  frame  or  spent 
hotbed,  or  in  boxes  in  a  dwelling,  is  most 
to  be  relied  upon.  Alyssum  can  also  be 
increased  from  cuttings  made  from  strong 


new  side  shoots,  as  well  as  by  division  of 
the  roots.  By  cutting  back  after  the  first 
flowers  fade  others  will  be  produced. 
While  white  is  the  most  common  and 
popular  color,  there  are  yellow  varieties 
of  alyssum. 

Antibbihinttm.    See  Snapdragon. 
Aquilegia.    See  Columbine, 

Aster 

The  aster  Is  certainly  one  of  the  mont 
satisfactory  of  the  annual  flowering 
plants.  The  great  variety  in  its  size,  col- 
or, form,  and  season  of  blooming  makes 
it  a  most  satisfactory  plant  for  supplying 
cut  flowers.  In  fact,  many  of  the  im- 
proved sorts  produce  flowers  equal  in 
form  and  size  to  some  of  the  better  sorts 
of  chrysanthemums.  The  range  of  color 
presented  in  this  group  is  one  of  its  chief 
merits.  Strange  as  it  may  appear,  the 
plant  world  is  not  very  well  supplied 
with  blue  flowers  possessing  characters 
which  render  them  suited  to  domestic  or 
commercial  uses.  In  the  aster,  however, 
are  found  many  shades  of  blue  and  pnr- 
ple  and  for  this  reason,  if  for  no  other, 
the  aster  should  prove  an  attractive  dec- 
orative plant.  The  habit  of  growth 
adapts  the  aster  not  only  to  dose  plant- 
ing for  cut  bloom,  but  some  forms  are 
robust,  tall-growing  plants,  well  adapted 
for  use  in  an  herbaceous  border  where 
late  bloom  and  careless  effects  are  desired. 
The  more  compact-growing,  large- 
flowered  forms  are  most  desirable  for 
cut  blooms,  while  the  tall-growing,  open 
types  are  most  useful  in  wild  gardens  or 
for  screens.  The  wild  aster  (Aster  novae 
anglicte)  is  one  of  the  most  beautiful  and 
most  satisfactory  of  this  latter  class.  The 
vigor  and  ease  of  culture  of  the  aster 
are  factors  which  contribute  to  its  popu- 
larity. 

Plants  from  seed  sown  in  the  open 
ground  in  May  bloom  flnely  in  Septem- 
ber and  October,  when  the  flowers  are 
seen  at  their  best.  For  July  and  Au- 
gust bloom,  seeds  should  be  sown  in 
March  or  April  in  a  cold  frame,  spent 
hotbed,  or  in  pots  or  boxes  in  a  living 
room.  Cover  the  seeds  about  half  an 
inch  deep  with  rich,  light  soil  and  when 
the   plants   have   three   or   four  leaves 
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transfer  them  to  thumb  pots  or  to  other 
boxes,  setting  the  plants  about  two 
Inches  apart  each  way.  After  all  dan- 
ger of  frost  is  past  transplant  the  plants 
so  treated  to  their  permanent  home, 
where  they  should  stand  about  18  inches 
apart  each  way  in  well  prepared  beds. 
Fresh  manure  or  manure  used  in  too 
large  quantities  sometimes  proves  injuri- 
ous to  asters.  Only  thoroughly  composted 
manure  mixed  with  the  soil  is  safe  for 
these  plants.  Small  quantities  of  air- 
slaked  lime,  or  of  fresh  wood  ashes, 
stirred  into  the  surface  of  the  aster  beds 
prove  beneficial  to  the  plants.  When  giv- 
en plenty  of  water  and  rich,  fine  soil 
asters  can  be  grown  into  beautiful  pot 
plants. 

In  some  localities  and  during  some  sea- 
sons the  aster  is  seriously  attacked  by 
the  so-called  black  potato  beetle  or  blister 
beetle  (Epicauta  pennsylvanica) ,  an  in- 
sect which  feeds  upon  the  partly  devel- 
oped buds,  causing  them  to  develop,  if  at 
all,  into  deformed,  irregular  blossoms. 
In  such  localities  asters  can  be  success- 
fully grown  under  screens  of  mosquito 
netting  or  other  thin  cloth. 

Bachelor's  Buttons.    See  Coreopsis, 

Balsam 

Impatiens  halsamina 
A  native  of  India,  the  garden  balsam 
loves  a  hot  sun,  rich  soil,  and  plenty  of 
water.  The  young  plants  are  quick,  sure 
growers,  and  from  seed  sown  in  the  open 
ground  in  May  soon  form  handsome 
bushes  thickly  massed  with  large,  rose- 
like flowers.  Transplanting  two  or  three 
times  has  a  tendency  to  dwarf  the  plants 
into  better  shape  and  to  make  the  flow- 
ers more  double.  Balsams  are  not  often 
given  room  for  perfect  development;  they 
will  easily  cover  12  to  18  inches  of  space 
each  way.  For  the  finest  fiowers  choice 
seed  is  more  than  usually  essential,  for 
cultivation  and  selection  have  wrought 
wonders  with  this  plant.  The  one  objec- 
tion to  the  balsam  is  its  habit  of  produc- 
ing its  flowers,  as  it  were,  on  the  under- 
side of  the  leaves,  or  inside  the  plant 
While  the  individual  flowers  are  beauti- 
ful, the  obscure  manner  in  which  they  are 
borne  detracts  considerably  from  the  value 


of  the  plants.  When  used  at  the  margin 
of  groups  or  to  crown  a  terrace  they  are 
shown  at  best  advantage. 

For  early  bloom  the  seeds  should  be 
sown  about  the  middle  of  March  in  a 
gentle  hotbed  or  in  the  dwelling  house.  As 
soon  as  the  first  true  leaves  have  de- 
veloped the  young  plants  should  be  trans- 
planted to  thumb  pots  or  to  boxes  where 
they  will  stand  about  two  inches  apart 
each  way.  An  abundance  of  light  and 
water  is  at  all  times  necessary  for  suc- 
cess with  these  plants.  Care  should  be 
exercised  to  prevent  them  from  becoming 
drawn,  as  stocky,  symmetrical  plants 
produce  the  best  flowers. 

Calendola  or  Pot  Marigold 

The  calendula  or  pot  marigold  is  a 
hardy  annual  about  a  foot  high.  A  mod- 
erately rich,  light  soil  is  most  congen- 
ial to  these  plants,  which  should  be 
placed  about  8  or  10  inches  apart,  if 
planted  in  mass  or  in  borders.  The  seed 
may  be  sown  in  the  open  ground  quite 
early  in  spring,  and  the  plants  will  be 
in  bloom  early  in  summer  and  continue 
to  bloom  until  late  in  the  autumn.  The 
coloring  of  the  flowers  ranges  through 
all  shades  of  yellow  from  ivory  to  deep 
orange.  The  plants  bloom  freely  and 
earlier  than  the  marigold,  and  are  use- 
ful in  beds,  borders,  or  backgrounds.  The 
dried  flowers  are  sometimes  used  for 
flavoring  soups  and  stews.  There  are 
both  single  and  double  forms  of  the  pot 
marigold.  One  of  the  most  satisfactory 
methods  of  propagating  this  plant  is 
from  seeds  sown  about  April  1  in  the 
North  in  spent  hotbeds  or  cold  frames. 
After  the  middle  of  May,  in  localities 
north  of  Washington  it  will  be  safe  to 
transfer  the  young  plants  to  their  per- 
manent summer  quarters. 

Calif  omla  Poppy 

Eschscholtzia 
The  eschscholtzia  is  the  state  flower 
of  California,  and  an  annual  of  striking 
character  both  as  regards  the  form  and 
color  of  its  flowers,  which  are  bright  and 
rich  in  their  tints  of  yellow  and  orange. 
The  plants  average  about  a  foot  in  height, 
have  attractive  silvery  foliage,  and  pro- 
duce their  large  poppy-like  flowers  quite 


988 


ENCYCLOPEDIA  OP  PRACTICAL  HORTICULTURE 


lavishly  from  early  spring  until  frost. 
They  are  most  effect ive  when  grown  in 
beds  of  considerably  size,  over  which  the 
seed  may  be  thinly  sown  broadcast  and 
lightly  raked  in.  These  sowings  may  be 
made  early  in  spring,  or  late  In  autumn 
for  earlier  germination  and  bloom  the 
next  spring.  The  eschscholtzia  Is  also 
very  useful  as  a  pot  plant  and  for  cut 
flowers. 

Caliiopsis,  Coreopsis 

Coreopsis  is  a  genus  of  showy  annual 
or  perennial  herbaceous  plants,  with 
graceful  long-stemmed  flowers  well  suit- 
ed for  bouquets.  The  hardy  annuals  of 
this  genus  are  generally  known  by  the 
name  caliiopsis.  This  is  one  of  the  gar- 
den's great  forces  in  yellows,  strength- 
ened with  rich  maroons  and  browns. 
Seeds  of  the  caliiopsis  for  summer  flower- 
ing in  situations  north  of  New  York 
city  should  be  sown  in  March  in  boxes 
In  a  living  room  or  In  a  gentle  heat  in  a 
greenhouse  or  hotbed.  In  localities  south 
of  New  York  the  seeds  may  be  sown  in 
the  open  in  May  in  good  garden  soil, 
with  the  hope  of  an  abundance  of  flow- 
ers from  August  until  frost.  The  plants 
should  be  thinned  or  transplanted  to  at 
least  10  inches  apart  each  way.  Their 
tall,  slender  habit  makes  neat  staking  and 
tying  necessary.  All  are  fine  for  cutting, 
especially  Coreopsis  grandiflora  and  C. 
lanceoJata, 

Carapannla 

Canterbury  Bells,  Bell  Flower 

SUpperwort 

Campanula  Is  a  genus  comprising  both 
perennial,  biennial,  and  annual  flowering 
plants.  These  fine  old  plants  are  rich  in 
color,  profuse  in  bloom,  and  of  easy  cul- 
ture. For  outdoor  effects,  when  planted 
in  quantity,  they  are  glorious,  and  fin- 
est full-blown  specimens  of  such  varieties 
as  caJycanthema  or  Canterbury  bells  can 
be  transplanted  to  pots  for  house  decora- 
tion by  soaking  the  soil  about  them  with 
water  and  lifting  with  a  ball  of  earth. 
The  seeds  of  the  annuals  should  be  sown 
in  April  or  early  in  May.  The  seeds  of 
biennials  should  be  sown  outdoors  early 
in  July,  and  the  plants  may  be  thinned 


or  transplanted  to  temporary  quarters  as 
late  as  October. 

The  old  practice  of  covering  Canter- 
bury bells  with  leaves  through  the  winter 
is  not  satisfactory.  Transplant  them  six 
or  eight  inches  apart  in  a  cold  frame* 
where  they  will  make  large  plants  by 
spring  and  are  as  easily  cared  for  as 
pansies.  In  the  spring  set  them  18  to  20 
inches  apart  in  beds  where  they  are  to 
bloom.  In  June  and  July  they  flower 
most  profusely,  and  are  in  fine  form  a 
long  time.  They  also  make  beautiful  pot 
plants  for  Easter.  If  sown  early  in  good 
soil  the  hardy  perennials  will  bloom  early 
the  next  year.  All  varieties  like  a  rich, 
sandy  soil,  with  good  drainage. 

Candytuft 

Iberis 

The  candytufts  are  among  the  best 
white  flowers  for  edging  beds,  for  plant- 
ing in  belts,  beds,  or  massing,  for  rock- 
eries, and  for  cutting.  Several  of  the 
varieties  are  fragrant,  and  all  are  profuse 
bloomers.  The  seeds  should  be  sown  out- 
doors in  April  where  the  plants  are  to 
bloom,  and  well  thinned  when  they  have 
grown  about  an  inch  high.  Make  a  sec- 
ond planting  a  month  later,  and  a  third 
late  in  July  for  fall  flowers.  September 
sowings  will  give  winter  blooming  plants. 
The  soil  for  best  results  should  be  rich, 
and  the  plants  given  an  abundance  of 
water.  They  branch  freely,  and  if  some 
are  removed  the  flowers  will  be  larger. 

CAirrEBBUBT  Bells.    See  Campanula. 

Carnation.    See  Pinks, 

Castor  Bean 

Ricinus 

The  castor  oil  plant,  commonly  spoken 
of  as  the  castor  bean,  is  especially  valu- 
able because  it  is  one  of  the  few  annuals 
which  can  be  used  to  produce  a  semi- 
tropical  effect  Its  rapid  growth  and  large 
size  make  it  valuable  as  the  central  object 
in  groups  where  rich,  luxuriant  growth  is 
required.  The  variety  of  color  in  the  foli- 
age of  the  different  sorts  of  castor  bean 
is  of  value  in  giving  contrast,  and  when 
used  in  combination  with  cannas,  calad- 
iums,  coleus,  or  scarlet  sage  most  strik- 
ing effects  of  contrast  can  be  produced. 
As  a  background  for  lower  growing  plants 
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the  castor  bean  has  no  equal  among  gar- 
den annuals.  Only  the  annual  climbing 
vines,  when  provided  with  suitable  sup- 
ports, equal  it  as  a  low  screen.  It  can 
be  used  with  good  effect  in  groups,  as 
masses  along  shrubbery  borders,  or  as 
belts  for  covering  and  shutting  out  an  un- 
desirable view. 

At  the  North,  the  castor  bean  is  most 
satisfactory  when  started  in  March  or 
early  in  April  in  a  gentle  heat.  A  hot- 
bed, greenhouse,  or  living  room  can  be 
made  use  of  for  the  purpose.  As  soon  as 
the  first  true  leaves  have  formed,  the 
young  plants  should  be  pricked  out  into 
small  boxes  or  pots,  where  they  should 
be  kept  growing  slowly  until  all  danger  of 
frost  has  passed,  when  they  may  be  trans- 
ferred to  the  open.  After  transplanting 
the  young  plants,  it  is  desirable  that  they 
have  sufficient  room  to  prevent  them  from 
growing  too  tall  and  consequently  from 
losing  their  lower  leaves. 

If  planted  in  the  open  ground  at  the 
same  time  garden  beans  are  planted,  the 
castor  bean  will  make  a  growth  of  from 
four  to  six  feet  by  the  middle  of  August. 
This  plant  loves  a  rich  soil,  plenty  of 
moisture,  full  sunlight,  and  great  heat. 
The  varieties  range  in  height  from  3  to 
10  feet  and  have  leaves  of  correspond- 
ing size. 

CENTAuitEA.    See  Com  Flotoer, 

Chrysanthemiung 

The  chrysanthemums,  like  the  pinks, 
contain  some  of  the  most  valuable  of  the 
commercial  florists'  products,  both  hardy 
perennial  and  annual  flowering  plants. 

The  large  flowered  types  of  chrysanthe- 
mums, which  each  autumn  produce  such 
gorgeous  shows  in  the  stores,  florists' 
establishments,  and  conservatories,  are 
not  hardy,  and  since  they  are  treated  as 
greenhouse  plants  by  the  florists  they  are 
only  mentioned  in  this  list.  The  class  of 
hardy  chrysanthemums,  which  should  be 
more  commonly  seen  in  every  flower  gar- 
den, and  which  are  known  as  pompons, 
are  simply  noted  to  give  proper  relation 
to  the  annual  chrysanthemums  which  are 
the  subject  of  this  sketch. 

These  plants  bloom  most  satisfactorily 
if  the  seeds  are  sown  early  in  a  hotbed 


or  cold  frame  and  the  young  plants  trans- 
ferred to  the  open  as  soon  as  the  soil 
has  become  sufficiently  warm  to  keep  them 
growing  without  check.  If  started  in  a 
hotbed  the  young  plants  should  stand  10 
to  12  inches  apart  when  set  in  their  per- 
manent locations.  Somewhat  less  satis- 
factory results  can  be  secured  by  sowing 
the  seed  about  com  planting  time  in  the 
open  where  the  plants  are  to  bloom.  The 
seedlings  should  be  thinned  to  stand  at 
least  eight  inches  apart.  If  the  same  care 
in  regard  to  disbudding  and  pinching  back 
is  taken  with  the  annual  plants  as  with 
the  large  flowered  perennials  the  work 
will  be  rewarded  by  greatly  increased  size 
of  the  flowers. 

ClarUa 

The  clarkia  is  one  of  the  prettiest 
hardy  native  annuals  of  the  Inland  Em- 
pire. It  blooms  freely,  which  character- 
istic, taken  In  connection  with  the  va- 
riety and  brightness  of  its  flowers,  makes 
a  bed  of  them  in  full  bloom  an  attractive 
sight  They  are  useful,  too,  for  hanging 
baskets,  for  vases,  as  edging  plants,  for 
low  massing,  or  for  borders. 

The  seeds  should  be  sown  outdoors  in 
early  spring  and  the  plants  grown  in 
partial  shade.  The  clarkias  thrive  in  a 
warm,  light  soil,  and  their  period  of  bloom 
is  midsummer  and  late  autumn.  The 
average  height  of  the  plant  is  1^4  feet. 

Cobaea  Scandens 

Gobaea  scandens  is  a  rapid  growing, 
climbing  vine  which  is  easily  propagated 
from  seed.  The  dark  color  and  reflned 
character  of  its  foliage,  together  with  its 
bell  shaped  flowers,  render  it  a  very  satis- 
factory vine  for  covering  broad  areas.  It 
is  a  less  rampant  grower  than  the  moon- 
flower,  but  furnishes  quite  as  satisfactory 
a  screen  made  up  of  much  flner  leaves. 
The  flowers  are  not  conspicuous,  because 
of  their  modest  colors  and  because  they 
are  hidden  by  the  foliage.  Their  form, 
however,  is  pleasing  and  they  are  open 
during  the  day. 

When  the  young  seedlings  have  devel- 
oped their  flrst  true  leaves  they  should 
be  transferred  to  three  inch  pots  or  to 
tomato  cans  and  kept  growing  slowly  un- 
til danger  of  frost  is  past.    In  the  open. 


990 


ENCYCLOPEDIA  OP  PRACTICAL  HORTICULTURE 


a  rich  border  should  be  provided,  for  as 
soon  as  hot  weather  comes  on  the  plants 
grow  very  rapidly  if  ample  food  is  at  their 
command.  A  rabbit  netting  trellis  or  sup- 
port is  more  satisfactory  than  cords  or 
smooth  wire  for  this  plant,  as  it  fastens 
itself  chiefly  by  tendrils  rather  than  by 
twining,  as  does  the  morning  glory. 

Cockscomb 

Celosia  crista 
The  cockscomb  are  prized  and  planted 
as  an  odd  and  picturesque  decorative  fea- 
ture of  the  garden.  The  dwarf  varieties 
make  novel  and  attractive  borders;  the 
tall  ones  form  striking  groups,  and  when 
Interspersed  with  other  lower  growing 
plants  in  a  border  they  produce  a  pleas- 
ing contrast.  There  are  both  red  and  yel- 
low forms  of  the  cockscomb,  but  the  bright 
red  and  crimson  varieties  are  most  ef- 
fective in  gardens  and  also  in  winter  bou- 
quets, for  which  they  are  cut  before  fully 
ripe  and  dried  in  the  house.  The  young 
plants  can  be  grown  from  seeds  sown  in 
gentle  heat  in  April  and  transplanted  to 
the  open  ground  the  middle  or  last  of 
May,  or  the  seeds  may  be  sown  early  in 
May  in  the  open  where  the  plants  are  to 
stand.  Transplanting  into  rich  soils  about 
the  time  the  combs  begin  to  form  makes 
the  flower  heads  much  larger.  They  are 
bright  from  midsummer  until  frost. 

Columbine 

Aquilegia 

The  columbine  is  a  hardy  perennial, 
with  many  horticultural  varieties,  and  is 
a  desirable  border  plant.  Its  habit  of 
growth  is  to  form  large  clumps.  It  blooms 
profusely  early  in  the  season  and  remains 
in  bloom  for  a  considerable  period.  It  is 
quite  hardy,  and  Is  useful  for  cutting.  The 
peculiar  pendant  flowers  are  interesting 
in  themselves  because  of  their  unusual 
form,  and  this  feature,  taken  in  connec- 
tion with  the  graceful  habit  of  the  plant, 
gives  each  clump  of  columbine  a  strik- 
ing and  interesting  appearance. 

Sow  the  seed  in  the  open  ground  in 
spring,  preferably  where  the  plants  are 
to  grow,  and  thin  the  young  seedlings  to 
about  a  foot  apart.  Seeds  may  also  be 
sown  in  the  autumn  for  flowering  the 
following  season.    The  plants  thrive  well 


under  good  garden  culture,  but  such 
rare  sorts  as  Aquilegia  coerulea  and  A. 
chryaantha  do  best  in  partially  shaded, 
well-drained  nooks.  Few  hardy  peren- 
nials are  so  easily  grown  from  seed. 

Coneflower 

Rudbeckia 

Many  of  the  rudbeckias  are  hardy  and 
perennial,  but  they  may  be  treated  as 
annuals.  The  flowers  are  quite  showy 
and  usually  have  yellow  rays,  though 
some  are  crimson  and  others  more  or 
less  covered  with  brown  toward  the 
base.  The  rudbeckias  are  of  very  easy 
cultivation,  thriving  in  almost  any  soil 
and  climate.  Most  of  them  prefer  a 
moist  soil,  but  will  thrive  in  the  garden 
under  ordinary  cultivation.  Rudheckia 
hirta — the  Blackeyed  Susans,  or  "nlg- 
ger-heads,"  as  they  are  sometimes  called 
— will  thrive  in  the  hottest  and  driest  sit- 
uations. Rudbeckia  triloba,  a  biennial, 
perpetuates  itself  through  self-sown 
plants.  The  triloba  may  be  used  quite 
efTectively  as  a  border  to  a  large  bed  of 
delphiniums  or  as  a  screen,  as  it  forms 
a  dense  bush  between  three  and  four  feet 
high.  The  rudbeckias  are  propagated 
by  means  of  seeds  or  cuttings,  or  by  di- 
vision. The  Golden  Glow,  one  of  the 
most  satisfactory  plants  of  this  group, 
is  well  adapted  for  planting  in  a  shrub- 
bery or  herbaceous  border.  It  grows  to 
a  height  of  from  three  to  four  feet,  and 
may  be  used  as  a  screen  when  lower 
growing  plants  are  placed  in  the  fore- 
ground. 

Coreopsis.    See  Calliopaia. 

Com  Flower 

Oentaurea 
Gentaurea  cyanus  is  also  known  as 
'T)lue  bottle,"  "ragged  sailor,"  "kaiser 
blumen,"  and  sometimes  as  "bachelor's 
button."  These  bright  flowered  plants 
are  of  a  hardy  nature,  requiring  simple 
culture,  yet  they  are  among  the  most  at- 
tractive and  graceful  of  all  the  old  fash- 
ioned flowers.  When  placed  in  water  af- 
ter cutting,  the  flowers  increase  In  size. 
Seed  of  the  annual  sorts  should  be  sown 
in  the  open  in  April  or  May  and  the 
young  plants  thinned  to  four  to  six 
Inches   apart.     They  thrive  well  on  all 
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moderately  rich  garden  soils.  The  per- 
ennials may  be  grown  from  seeds  sown 
In  gentle  heat  In  March  and  planted  out 
In  May  or  June. 

Cosmos 

Cosmos  Is  now  one  of  the  notable  fall 
flowers.  It  is  a  strong,  tall  growing  an- 
nual, yet  its  bright,  bold  flowers  have  a 
daintiness  and  airiness  which  is  height- 
ened In  effect  by  the  feathery  green  foli- 
age. It  is  most  effectiye  when  planted 
in  broad  masses  or  long  background 
borders  against  evergreens  or  fences  at 
some  distance  from  the  house  and  the 
garden  walks.  From  seed  started  in  the 
house  in  March  or  April  the  plants  will 
have  reached  three  or  four  feet  in  height 
by  September.  The  bright  colored, 
daisy-like  flowers  are  borne  in  great  pro- 
fusion and  come  at  a  season  when  they 
are  very  acceptable.  Because  of  the  ro- 
bust habit  of  the  plant  the  young  seed- 
lings should  be  thinned  to  18  inches 
apart  when  grown  on  moderately  good 
soil.  Sowing  the  seed  late  and  in  poor 
soil  will  dwarf  the  plants.  In  the  lati- 
tude of  Washington,  D.  C,  the  plants 
perpetuate  themselyes  from  self-sown 
seed.  These  volunteer  plants  can  be 
taken  advantage  of  for  early  bloom. 

Cypress  Vine.    See  Ipomoea. 

Delphinium.    See  Larkspur. 

DiANTHUS.    See  Pinks. 

DiQiTAUS.    See  Foxglove. 

EscHscHOLTziA.    See  California  Poppy. 

Cypress  Tine 

Ipomoea  quamoclit 
The  cypress  vine  is  very  distinct  both 
in  foliage  and  flower  from  the  moonflow- 
er  and  the  morning  glories.  The  flowers 
are  small,  star  shaped,  and  usually  pink 
in  color;  they  are  feather-like  both  in 
form  and  delicacy.  The  leaflets  being 
fine,  the  general  appearance  of  the  plant 
is  light  and  airy.  While  the  plant  does 
not  grow  as  robustly  as  those  named 
above,  it  i?  well  adapted  for  covering  low 
screens  and  arbors.  It  grows  readily 
from  seed,  which  should  be  sown  in  a 
rich  border  rather  thickly,  about  com 
planting  time,  and  the  young  plants  thin- 
ned to  stand  four  to  six  inches  apart  in 
the  row. 


Evening  Primrose 

Godetia 
The  evening  primroses  are  choice, 
free-blooming  annuals,  with  widely  open- 
ed flowers  of  satiny  texture,  with  deli- 
cate colors.  They  are  suited  for  solid 
beds,  border  lines,  for  pots,  and  to  grow 
in  shrubbery  borders  in  shaded  places, 
where  few  other  flowers  will  flourish. 
The  seed  should  be  sown  in  an  open  bor- 
der or  in  a  cold  frame  In  spring.  If  the 
latter,  the  seedlings  should  be  trans- 
planted to  stand  about  a  foot  apart  in 
rather  thin  or  sandy  soil.  These  plants 
are  also  successfully  treated  as  biennials 
by  sowing  the  sec^  in  July  and  trans- 
planting the  young  plants  to  a  cold 
frame,  to  be  placed  in  the  open  the  fol- 
lowing May.  The  blooming  season  is 
from  early  spring  until  frost,  and  the 
average  height  of  the  plants  is  1%  feet 

Forget-Me-Not 

Myoaotis 
The  dainty  little  flowers  commonly 
known  as  forget-me-nots  are  hardy 
perennials  that  love  cool,  moist  soils, 
and,  like  pansles,  bloom  most  freely 
in  fall  and  early  spring.  They  make  a 
satisfactory  close  border,  the  beauty  of 
which  is  heightened  by  abundant  bloom. 
The  forget-me-not  is  also  satisfactory  as 
a  winter-blooming  plant  for  growing  in 
cool  rooms  or  cold  frames.  Another  fea- 
ture characteristic  of  this  plant  is  that, 
after  once  having  been  Introduced  into 
a  garden,  it  perpetuates  itself  from  year 
to  year  by  self-seeding  like  the  poppy, 
portulaca,  and  several  of  the  other  desir- 
able annuals.  Sow  the  seeds  in  spring 
in  a  warm,  sunny  border.  Most  varieties 
bloom  freely  the  first  season  and  profuse- 
ly the  second  year..  The  average  height* 
of  the  plant  is  six  inches. 

Fonr-o*CIoek 

Mirahilia  jalapa 
The  mirabiUs,  sometimes  called  the 
"Marvel  of  Peru,"  is  normally  a  peren- 
nial in  its  native  region,  the  warmer 
parts  of  America,  but  under  garden  cul- 
ture it  gives  satisfactory  results  when 
treated  as  an  annual.  The  seed  may  be 
sown  in  the  early  spring  under  glass  and 
the  plants  set  out  in  May.      The  four- 
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o'clock  is  often  used  as  a  screen  with 
good  results.  The  colored  part  of  the 
flower,  which  is  white,  various  shades 
of  red,  and  striped,  is  the  calyx,  drawn 
out  in  the  semblance  of  a  corolla  and 
surrounded  at  the  base  by  a  leafy  in- 
volucre. In  some  cases,  as  in  Mirabilis 
jalapa,  only  one  flower  is  borne  on  an  in- 
volucre. 

The  plant  is  a  quick  growing,  erect, 
bushy  herb,  attaining  to  a  height  of  from 
two  to  three  feet.  Its  blooming  period 
is  during  the  late  summer  and  autumn. 
Because  of  its  habit  of  opening  its  flow- 
ers only  late  in  the  afternoon  and  on 
cloudy  days  the  popular  name,  four- 
o'clock,  has  been  given.  While  this 
plant  is  a  tender  annual  in  the  northern 
part  of  the  United  States,  it  frequently 
reproduces  itself  from  self-sown  seed, 
and  even  as  far  north  as  New  York  city 
it  frequently  manifests  its  perennial 
habit  of  developing  tuberous  roots  suffi- 
ciently large  to  be  lifted  and  stored  like 
those  of  the  canna. 

Foxglove 

Digitalis 

The  tall  flower  stems  of  the  foxgloves 
are  particularly  attractive  when  seen 
growing  among  shrubbery  or  in  bold 
masses  along  walks  or  drives.  As  a  back- 
ground for  lower  growing  plants  the  fox- 
gloves are  also  very  useful  and  interest- 
ing. The  spikes  are  frequently  a  foot 
or  more  in  length  and  thickly  strung  with 
many  showy,  thimble-shaped  flowers. 
Some  of  the  new  sorts  rival  gloxinias  in 
shadings  and  markings. 

Plants  may  be  grown  from  seeds  sown 
in  the  open  in  May  and  the  seedlings 
transplanted  where  they  are  to  grow  in 
the  open  or,  preferably,  to  a  cold  frame, 
where  they  make  extra  strong  plants  that 
will  flower  profusely  the  next  season. 
They  are  most  satisfactory  when  treated 
as  biennials,  sowing  the  seed  every  year 
in  rich,  deep  soil  and  partial  shade.  The 
average  height  of  the  plants  is  from  two 
to  three  feet.  When  the  center  spike  be- 
gins to  fade  it  should  be  cut  out  and  the 
side  shoots  will,  in  consequence,  grow 
more  vigorously. 


Gaillardia 

In  the  gaiUardias  are  found  both  annual 
and  perennial  plants  offering  a  wide  se- 
lection of  varieties  and  a  profusion  of 
bloom  over  a  long  period.  The  blooming 
period  begins  early  and  continues  late  in 
autumn.  They  are  well  adapted  to  mix- 
ed borders  and  are  very  satisfactory  as 
cut  flowers.  The  stems  are  of  good 
length,  carry  the  flowers  well,  and  keep 
fresh  as  cut  flowers  for  a  long  time  when 
placed  in  water. 

The  annual  gaiUardias  are  all  propa- 
gated readily  from  seeds  sown  in  the 
open,  but  earlier  flowers  will  be  secured 
by  sowing  seeds  in  a  hotbed  and  trans- 
planting the  plants  to  the  open  as  soon 
as  killing  frosts  have  passed.  In  either 
case  the  blooming  plants  should  not  stand 
closer  than  ten  or  twelve  inches.  They 
grow  and  bloom  best  when  fully  exposed 
to  sun  and  air,  and  when  planted  on  a 
fertile  but  light  and  well  drained  soil. 

€rODETiA.    See  Evening  Primrose. 
Helianthus.     See  Sunflower, 

Hollyhock 

Althaea  rosea 
These  too  frequently  neglected  old- 
fashioned  perennials  are  most  pleasing 
and  attractive  when  seen  in  groups  or 
long  rows  against  evergreen  hedges  or 
shrubbery  as  a  background,  and,  in  turn, 
form  a  very  satisfactory  backgroiud  set- 
ting for  plants  of  lower  growth.  The 
color  variety  in  these  plants  is  very 
great,  ranging  from  pure  white  through 
almost  every  conceivable  shade  of  yel- 
low red,  and  rose  to  ashen-gray  and  al- 
most black.  Although  hollyhocks  are 
permanent  and  hardy,  even  during  the 
flrst  winter,  it  is  advisable  to  make  seed 
sowings  every  year,  as  the  flowers  on 
young,  vigorous  plants  are  much  finer 
than  those  upon  old  ones.  Seed  sowings 
should  be  made  in  April  or  May,  and  not 
later  than  June,  to  flower  the  next  year. 
In  the  flnal  transplanting  each  seedling 
should  be  given  a  foot  or  more  space 
each  way  to  allow  for  full  development 
The  average  height  of  the  hollyhock  Is 
four  feet;  many  sorts,  however,  are 
much  shorter,  while  an  equal  number  are 
taller  than  the  average  above  stated. 


FLORICULTURE 


993 


Ipomoea 
Morning  GI01T9  Moonflower  and  Cypregg 

Tine 

The  plants  Included  under  the  names 
morning  glory,  moonflower,  and  cypress 
vine,  while  all  classed  together  botanical- 
ly,  are  quite  varied  in  form  of  flower  and 
foliage.  Their  chief  merit  rests  in  the 
fact  of  their  rapid  growth  and  ability  to 
cover  large  spaces  in  a  short  time.  The 
shoots  grow  long  and  are  well  provid- 
ed with  foliage,  two  factors  which  adapt 
them  well  for  temporary  uses,  such  as 
covering  structures  and  summerhouses, 
and  for  immediate  effect  upon  new  build- 
ings. All  three  of  the  above  named  types 
grow  readily  from  seed,  the  morning 
glory  and  cypress  vine  both  giving  good 
returns  from  seeds  sown  in  rich  borders 
about  corn  planting  time.  The  moon- 
flower  can  be  propagated  either  from 
seeds  sown  in  a  hotbed  about  the  first 
of  March  in  the  climate  of  Washington, 
or  from  cuttings  carried  over  winter  in 
a  greenhouse.  For  best  success  with  the 
Imperial  Japanese  morning  glories  and 
the  moonflowers  the  seeds  should  be 
filed  to  make  a  slight  aperture  in  the 
hard,  homy  covering,  or  they  should  be 
soaked  for  several  hours  in  warm  water. 
If  these  precautions  are  not  observed  a 
poor  stand  will  usually  be  the  result. 
Both  these  groups  profit  by  being  start- 
ed in  a  hotbed  or  greenhouse  in  March 
or  April,  and  are  then  transplanted  to 
the  open  only  after  all  danger  of  frost 
has  passed. 

Larkgpvr 

Delphinium 
Blue  is  a  comparatively  rare  color 
among  our  cultivated  plants,  and  for  that 
reason  the  delphinium,  which  shows  this 
color  in  great  variety,  is  particularly 
valuable.  The  brilliant  flower  spikes  can 
be  seen  from  a  distance  and  are  striking- 
ly effective  in  beds  or  masses,  in  bor- 
ders, shrubberies,  or  In  combinations  with 
white  lilies  or  other  plants  where  a  high 
contrast  is  desirable.  The  tall  sorts 
should  be  planted  among  shrubbery  or 
used  as  a  background  for  other  low  grow- 
ing plants  whose  bloom  will  produce  a 
pleasing  contrast  with  the  larkspur.  The 
dwarf   types   are   better   suited   for   bed- 


ding and  for  low  borders.  Improvements 
are  continually  being  made  in  the  size 
of  the  flowers,  as  well  as  in  the  length 
and  fullness  of  the  spikes.  Some  of  the 
species  flower  both  early  and  late,  and 
the  season  for  all  can  be  prolonged  by 
care  in  cutting  away  withered  flower 
stems  as  fast  as  they  appear.  The  del- 
phinium is  sometimes  increased  by  divi- 
sion, but  like  most  other  plants  they  are 
more  robust  when  grown  from  seed.  This 
plant  is  easily  propagated  and  adapts 
itself  to  many  conditions,  but  in  a  soil 
deeply  dug  and  well  enriched  with  fine 
old  manure  their  blooms  are  largest  and 
best.  For  best  results  the  plants  must 
have  ample  room  to  grow;  1^  to  2  feet 
each  way  is  not  too  much  for  the  taller 
sorts. 

Annual  Tarietles 

These  include  the  rocket  and  hyacinth- 
flowered  larkspurs,  so  called  from  their 
long,  narrow  flower  spikes.  They  bloom 
best  in  a  rather  cool,  moist  soil.  The 
seed  may  be  sown  in  the  open  border, 
either  in  spring  or  fall,  preferably  the 
latter,  so  that  germination  may  take 
place  very  early  in  spring.  As  the  seed- 
lings grow,  thin  them  to  stand  6  to  18 
inches  apart,  according  to  variety.  The 
shades  of  color  include  light,  dark,  and 
azure  blue,  white,  buff,  rose,  apple  blos- 
som, pink,  brick  red,  red  lilac,  dark  lilac, 
violet,  and  fawn.  The  varieties  are  sel- 
dom kept  separate,  as  they  are  quite  as 
pretty  and  convenient  for  cutting  when 
sown  in  mixture.  Some  of  these  are  real- 
ly hardy  biennials,  but  because  they  bloom 
the  flrst  season  they  are  treated  as  hardy 
annuals. 

Perennial  Tarletieg 

These  are  usually  taller  than  the  an- 
nuals, requiring  more  space  between  the 
plants.  If  sown  in  the  autumn  or  very 
early  in  spring  many  will  bloom  the 
flrst  season.  The  foliage  is  clean  and 
attractive  and  the  habit  of  growth 
strong,  producing  long  flower  spikes. 

Lobelia 

The  Erinus  varieties  (lobelias)  are 
charming  little  plants  that  bloom  very 
quickly  from  the  seed  and  continue  gay 
with  flowers  all  through  the  season.    For 
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beds,  edgings,  baskets,  and  pots  there 
Is  nothing  prettier;  their  clear  colors 
and  generous  bloom  make  them  welcome 
anywhere. 

The  seeds  may  be  sown  outdoors  In 
early  spring  where  the  plants  are  to 
grow.  As  the  plants  appear  they  should 
be  thinned  moderately,  or  transplanted 
several  inches  apart  in  rich,  open  soil. 
Liquid  manure  given  while  they  are  in 
bloom  greatly  improves  the  flowers. 
Many  sorts  are  also  good  winter  con- 
servatory plants  of  trailing  habit.  The 
perennial  or  tall  varieties  are  handsome, 
showy  plants,  found  quite  effective  for 
backgrounds  and  grouping. 

Marigold 

Tagetes 

There  are  two  distinct  types  of  garden 
marigolds,  each  with  numerous  horticul- 
tural varieties,  derived  from  two  distinct 
species. 

The  French  marigold,  which  is  the 
most  compact  and  regular  in  growth,  and 
consequently  the  most  valuable  as  a  bed- 
ding or  a  border  plant,  has  been  develop- 
ed from  Tiigetes  patula,  while  the  Afri- 
can marigold,  which  is  of  a  more  spread- 
ing and  open  habit  of  growth  and  there- 
fore less  suited  for  bedding  purposes,  but 
well  adapted  for  herbaceous  or  shrub- 
bery borders,  has  been  developed  from 
Tagetes  erecta.  The  common  names  of 
these  plants  give  no  clew  to  their  nativ- 
ity, both  being  tropical  American  plants, 
in  spite  of  common  names  to  the  con- 
trary. 

The  French  marigolds  are  all  useful 
bedding  plants.  The  habit  of  growth  is 
erect  and  compact,  with  good  foliage. 
The  flowers  are  well  formed,  bright  in 
color,  and  occur  from  June  until  frost. 
While  these  plants  can  be  grown  and 
successfully  brought  into  bloom  from 
seeds  sown  in  the  open  in  April  in  the 
latitude  of  Washington,  such  plants  do 
not  give  as  early  bloom  or  the  profusion 
of  bloom  which  will  be  borne  by  plants 
started  in  a  house  and  shifted  for  a  time 
into  pots  which  conflne  the  roots  of  the 
plant  and  check  it,  so  that  when  set  in 
the  open  the  increased  food  supply  has 
a  tendency  to  induce  the  development  of 


flowers  rather  than  wood,  a  tendency 
which  is  maintained,  much  to  the  grati- 
fication of  the  gardener,  throughout  the 
season.  When  transferred  to  the  open 
the  plants  should  be  set  at  least  a  foot 
apart  each  way.  The  same  distance 
should  also  be  given  plants  grown  from 
seed  sown  in  the  open.  There  are  both 
double  and  single  forms  of  the  French 
marigold.  The  named  varieties  are  espe- 
cially good,  but  very  satisfactory  results 
are  obtained  from  mixed  seeds. 

The  African  marigolds  frequently  grow 
two  or  more  feet  in  height,  and  for  this 
reason  are  better  suited  for  planting  in 
mixed  borders  or  along  belts  of  trees 
and  shrubs  than  in  beds  or  masses  in 
small  areas.  This  is,  however,  the  com- 
mon marigold  of  the  garden  in  America. 
The  leaves  and  flowers  are  strong  scent- 
ed. The  range  of  color  in  the  flowers  of 
this  type  of  marigold  is  from  sulphur 
yellow  to  orange,  the  darker  shades  be- 
ing more  commonly  met  with  than  the 
lighter  ones. 

Mignonette 
Reseda 

Every  indoor  or  outdoor  garden  must 
have  mignonette  in  plentiful  supply.  The 
seed  can  be  sown  at  any  time,  and  if 
successive  plantings  are  made,  its  frag- 
rant, modest  colored  flowers  may  be  gath- 
ered outdoors  until  November.  For  early 
bloom  in  the  open,  sow  seed  in  pots  or 
boxes  under  glass  in  February  or  March 
and  thin  or  pot  off  the  seedlings,  to  make 
stocky  plants  for  bedding  out,  as  soon 
as  severe  frosts  are  past.  To  insure  a 
succession  of  bloom  throughout  the  sea- 
son, sow  a  row  or  two  at  a  time  In  the 
open  about  April  15  in  the  vicinity  of 
New  York,  and  earlier  southward,  repeat- 
ing regularly  at  intervals  of  about  three 
weeks  till  August.  The  July  sowing  will 
make  good  winter  flowering  plants.  The 
average  height  of  mignonette  is  one  foot. 

MooNFLowEB.    See  Ipomoea. 

Morning  Glory.    See  Ipomoea. 

Morning  Glory 

The  Imperial  morning  glory  is  the 
most  varied  and  most  beautiful  of  the 
group.  One  of  its  interesting  features  is 
the  variety  of  its  flowers  and  leaves.   The 
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latter  differ  greatly  In  shape,  as  well  as 
in  size;  some  are  plain  green,  while 
others  are  oddly  marbled  and  blotched 
with  white  or  yellow.  The  colors  and 
markings  of  the  flowers  yary  from  pure 
white  to  rose,  crimson,  and  carmine 
through  blues  and  purples  of  every  shade 
to  almost  black.  There  are  velyety 
single  self-colors,  a  few  doubles  and  semi- 
doubles,  others  with  quilled  or  feathered 
petals,  many  fancifully  bordered,  blotch- 
ed, striped,  penciled,  and  marbled — 
hardly  any  two  plants  from  a  seed  pack- 
et seeming  alike.  The  vines  are  vigorous, 
growing  rapidly  to  a  height  of  30  or  40 
feet.  In  sowing  or  planting  they  should 
be  allowed  about  twice  as  much  space 
as  the  ordinary  morning  glory,  and  In 
the  open  should  not  be  sown  quite  as 
early  in  the  year. 

Moonflower 

Ipomoea  J>on€Hiox 

The  moonflowers  are  the  most  vigor- 
ous in  growth  of  any  subdivisions  of  the 
genus  included  in  the  above  list  The 
leaves  are  large,  frequently  five  or  six 
inches  across,  and  the  large  white  flow- 
ers, which  open  soon  after  sundown,  are 
frequently  four  to  six  inches  across. 
These  plants  with  good  soil  conditions 
and  plenty  of  moisture  will  make  a 
growth  of  from  40  to  50  feet  during  the 
season. 

Nastartimng 

A  wide  range  of  colors  has  been  de- 
veloped in  this  favorite  flower,  the  nas- 
turtium, which  for  three  or  four  months 
of  the  season  makes  a  better  display  than 
almost  any  other  plant.  No  other  annual 
will  produce  such  a  profusion  of  flowers 
for  so  long  a  time  with  the  same  outlay 
of  time  and  labor.  The  maximum  of 
bloom  is  produced  on  thin  soils,  and 
the  plant  never  flags  through  the  hot- 
test weather;  in  fact,  too  much  rain  or 
moisture  greatly  reduces  the  supply  of 
flowers.  In  soils  too  rich  the  leaves  pre- 
dominate and  the  plants  are  apt  to  rot  off 
in  wet  weather,  especially  if  standing  too 
close.  The  seeds  should  be  planted  an 
inch  deep,  and  the  seedlings  thinned  to 
10  or  12  inches  apart.    The  rows  for  bed- 


ding varieties  should  not  be  less  than  a 
foot  apart,  and  for  tall  varieties  four 
feet 

Dwarf  or  Tom  Thumb  Nastiirtlnmg 

Tropaeolum  minus 

These  plants  have  a  neat  compact  habit 
of  growth  and  attractive  foliage,  and  are 
not  infested  by  insects.  Blossoms  appear 
in  two  months  from  the  date  of  seed  sow- 
ing, and  continue  throughout  the  whole 
season.  A  bed  of  dwarf  nasturtiums  in 
full  bloom  is  a  sea  of  color.  It  is  said 
that  a  good  bed,  6  by  20  feet  in  size, 
will  yield  about  1,000  flowers  per  day. 
The  average  height  of  the  dwarf  variety 
is  nine  inches. 

Tail  or  Climbing  Nastiirtliims 

Tropcieolum  mafus 

Besides  their  ordinary  garden  use  for 
trailing  over  fences,  trellises,  stone  walls, 
etc.,  the  climbing  nasturtiums  can  also 
be  grown  as  pot  plants  for  winter-flower- 
ing as  screens,  or  as  trailers  for  hang- 
ing baskets  and  vases.  Sow  plenty  of 
seed  in  drills,  and  thin  to  six  inches 
apart  in  the  row.  Like  the  dwarf  forms, 
these  plants  bloom  most  quickly  and  pro- 
fusely in  poor  soil.  Their  flowers  are 
usually  a  little  larger  than  those  of  the 
dwarf  sorts.  The  average  height  of  the 
plant  is  five  feet 

NemoplillA 

The  representatives  of  the  genus  Nemo- 
phila  are  dwarf,  compact  growing,  hardy, 
annual  herbs,  which  produce  an  abun- 
dance of  showy  bell-shaped  flowers  from 
early  spring  to  late  autumn,  for  which 
reason  they  are  esteemed  for  borders  and 
for  bedding  purposes.  All  the  species 
may  be  propagated  from  seed.  If  the 
seeds  are  sown  in  the  open  about  the 
middle  of  August  and  then  transplanted 
in  late  autumn  very  early  flowers  may 
be  obtained.  For  summer  and  late  fall 
blooms  the  seed  may  be  sown  in  the  open 
in  April  and  not  transplanted.  The  nem- 
ophilas  love  a  moist  loam,  with  partial 
shade,  and  produce  an  abundance  of 
showy  flowers,  which  are  very  valuable 
for  bedding  and  for  cut  flowers.  The 
whole  plant  is  more  or  less  hairy. 
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Pansy 

Viola  tricolor 

The  pansy,  sometimes  called  heart's- 
ease,  is  a  favorite  with  almost  everyone. 
It  is  a  plant  that  demands  more  than 
ordinary  attention,  but  none  repays  such 
attention  more  liberally.  For  very  early 
outdoor  bedding  the  seed  is  sown  in  the 
autumn — September — in  a  cold  frame,  or 
in  rich,  moist  garden  beds,  from  which 
the  plants  can  be  transferred  to  a  cold 
frame,  setting  them  two  or  three  inches 
apart  each  way  before  severe  winter 
weather  begins.  In  spring  three-fourths 
of  them  can  be  lifted  out  for  bedding, 
and  the  rest  left  to  bloom  in  the  frame. 
For  winter  bloom  in  a  frame,  set  the 
plants  about  twice  as  far  apart,  and  thin 
out  half  of  them  in  spring.  Cover  the 
blooming  plants  with  sash,  adding  a  cov- 
ering of  matting  or  straw  in  very  cold 
weather.  In  mild  weather  remove  the 
mats  and  lift  the  sashes  to  admit  light 
and  fresh  air  and  to  prevent  the  plants 
from  becoming  drawn.  In  outdoor  beds 
raised  a  few  inches  above  the  ground, 
with  a  mulch  of  dry  leaves  and  some 
brush  to  hold  them  in  place,  pansies  will 
often  winter  nicely  and  bloom  until  mid- 
summer, when  a  relay  of  young,  vigor- 
ous plants  should  be  ready  to  replace 
them. 

Spring  sowings  should  be  made  early, 
so  as  to  secure  good  flowers  during  the 
early  rains.  Seed  sown  in  a  cool,  moist 
place  in  June  and  July,  and  well  tended, 
will  give  good  flowering  plants  for  fall. 
If  they  come  Into  bloom  in  the  heat  of 
summer  the  flowers  may  be  small  at  first, 
but  as  the,  weather  becomes  cooler  they 
will  increase  in  size  and  beauty.  Through 
summer  heat  the  flowers  are  flner  in  a 

*  • 

somewhat  shaded  place,  but  in  almost  any 
situation  good  pansy  seed  will  give  fine 
flowers  in  spring  and  fall.  Early  fall 
sowings  give  the  finest  spring  flowers. 

Fetnnia 

Because  of  the  ease  and  facility  with 
which  all  of  the  single-flowered  varieties 
of  the  petunia  can  be  groVn  from  seed 
this  plant  commands  attention  as  a 
worthy  candidate  for  the  summer  flower 
garden.     The  young  plants  grow  rapidly 


and  come  into  bloom  early,  and  in  addi- 
tion to  this  they  furnish  a  continuous 
wealth  of  blossoms  until  destroyed  by 
frost.  The  large-flowered  strains  are  very 
beautiful  and  of  great  variety.  While  the 
single  sorts  are  common  and  inexpensive, 
the  double  giant-flowered  varieties  are 
rendered  expensive  because  they  must  be 
reproduced  from  seed  which  sets  only 
after  careful  hand  pollination  of  the  flow- 
ers, which  is  in  itself  an  expensive  oper^ 
ation,  or  from  cuttings,  of  which  an  in- 
dividual plant  can  supply  but  a  limited 
number. 

For  best  results  the  seeds  of  all  sorts 
should  be  sown  in  a  gentle  hotbed,  cold 
frame,  or  in  fine  soil  in  a  box  placed  in 
a  sunny  window  in  March  or  early  in 
April  for  localities  north  of  Washington, 
D.  C.  When  the  soil  has  warmed  suf- 
ficiently and  the  danger  of  frost  has 
passed,  the  seedling  plants  should  be 
transplanted  to  a  rich  garden  loam  and 
placed  about  a  foot  apart  each  way.  The 
seed  of  the  double  varieties  is  less  vigor- 
ous than  that  of  the  single  sorts  and 
therefore  requires  more  attention  to  pre- 
vent extremes  of  temperature  and  of 
moisture  to  insure  good  germination.  If 
the  seeds  are  sown  in  boxes  in  the  liv- 
ing room,  a  pane  of  glass  may  with  ad- 
vantage be  kept  over  the  top  to  maintain 
a  close  atmosphere,  and  thus  prevent  the 
loss  of  moisture  until  the  young  plants 
are  well  out  of  the  ground.  In  planting, 
the  seeds  should  be  scattered  over  the 
surface  of  the  soil  and  brought  in  con- 
tact with  it  by  firming.  They  should  not, 
like  most  other  seeds,  be  covered. 

Petunias  are  attractive  in  beds  and 
masses,  seiire  well  for  broad  borders  or 
bands  and  thrive  well  in  window  boxes. 
They  are  not  exacting  as  regards  soil 
conditions,  thriving  well  in  almost  any 
arable  soil,  and  they  endure  drought  well 
and  bloom  profusely. 

Phlox 

Phlox  drummondii 

The  annual  phlox,  sometimes  called 
flame  flower,  is  particularly  useful  and 
attractive  when  sown  in  masses  or  ribbon 
beds  of  contrasting  colors.  Few  annual 
plants  are  more  easily  grown  from  seed. 
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give  a  quicker  return  of  bloom,  or  offer 
such  a  variety  to  choose  from  as  do  the 
phloxes.  There  are  few  desirable  colors 
beyond  their  range,  and  if  given  good  soil 
and  plenty  of  water  they  furnish  a  sup- 
ply of  delicate  flowers  for  cutting  through- 
out the  season.  The  phloxes  are  also  use- 
ful as  window  garden  plants,  and  may 
be  used  as  an  undergrowth  for  tall,  bare- 
stemmed  plants.  The  first  sowing  of  seed 
should  be  made  as  soon  as  the  frost  is 
out  of  the  ground  in  the  spring;  later 
ones  in  May,  either  where  the  plants  are 
to  bloom  or  in  a  seed  bed,  as  the  phlox 
transplants  readily.  In  transplanting  set 
the  taller  kinds  about  a  foot  apart;  if 
planted  too  thickly  they  suffer  from  mil- 
dew. The  removal  of  flowers  and  seed- 
pods  makes  the  plants  more  bushy  and 
compact  and  lengthens  their  blooming 
period.  The  average  height  of  the  plant 
is  about  a  foot. 

Pinks 
Dianthua 

The  large  and  varied  genus  of  Dian- 
thus  contains  some  of  our  most  beautiful 
and  most  profitable  fiowers.  The  most  of 
them  are  hardy  perennials  that  bloom 
freely  the  first  season,  the  plants  remain- 
ing green  all  winter  and  blossoming  the 
next  year  also  if  lightly  protected  by  a 
mulch  of  straw,  cut  fodder,  or  leaves. 
Old  plants  fiower  the  earliest,  but  as 
young  ones  give  the  largest,  finest  flow- 
ers, sowings  are  made  every  year.  Seed 
can  be  sown  under  glass  or  in  an  open 
sheltered  bed  in  March.  The  seedlings  are 
easily  transplanted  and  should  stand  8 
to  12  Inches  apart;  dwarf  ones,  about  six 
inches.  If  especially  large  brilliant  flow- 
ers are  desired,  a  bed  of  well  mixed  turfy 
loam,  leaf  mold,  and  well  decayed  manure 
should  be  prepared  for  them.  Qood  drain- 
age should  be  provided,  as  the  plants  are 
impatient  of  too  much  moisture  and  are 
more  liable  to  winter-kill  in  moist  than 
in  well  drained  situations.  In  fact,  the 
plant  is  hardy  to  severe  cold,  but  suc- 
cumbs when  exposed  to  low  temperatures 
in  wet  places. 

The  Carnation  Pink 

Diant7iu8  caryophyllua 

This  plant,  which  is  the  forcing  carna- 


tion of  the  American  florist,  can  be  grown 
from  seeds  sown  early  in  the  season  in 
hotbeds,  the  young  plants  being  given  fre- 
quent shifts  to  pots  of  increased  size  as 
they  grow  until  all  danger  of  frost  is 
past  and  the  growing  season  is  well  on, 
when  they  may  be  transferred  to  the 
border  where  they  are  to  bloom.  If  they 
are  given  a  rich  soil  and  an  abundance 
of  moisture,  the  bloom  will  more  than  re- 
pay the  extra  trouble  taken.  Seedling 
plants  are  more  variable  in  character  than 
plants  propagated  from  cuttings,  and  for 
that  reason  are  not  well  suited  for  com- 
mercial purposes. 

On  the  continent  of  Europe  this  type  of 
dianthus  is  more  commonly  used  as  a  gar- 
den annual  than  in  America.  The  form 
known  as  "Marguerite  carnation,"  which 
has  recently  come  into  popular  favor,  is 
well  adapted  to  cultivation  as  an  annual. 
The  majority  of  its  flowers  come  double, 
and  it  has  a  pleasing  habit  of  growth. 

Poppy 

Papaver 
In  the  spring,  even  before  the  tulips 
are  fairly  gone,  old  gardens  begin  to  be 
gay  with  poppies,  which,  in  some  one  or 
other  of  their  many  forms,  continue  a 
procession  of  bright  blooms  until  frost. 
No  other  plants  possess  so  bold  and  bril- 
liant a  flower,  coupled  with  the  same 
grace  of  stem,  airiness  of  poise  and  del- 
icacy of  tissue  as  the  poppy.  For  beds 
and  borders,  with  a  background  of  green, 
there  is  nothing  which  will  produce  a 
more  striking  contrast.  Some  sorts  are 
admirable  for  naturalizing  in  open  wood- 
ed grounds;  others,  like  the  Shirley,  are 
beautiful  for  cutting.  A  sandy  loam  suits 
poppies  best,  and  as  their  strong  tap  roots 
are  difficult  to  transplant  it  is  well  to 
sow  seeds  where  the  plants  are  to  bloom. 
Seed  sowings  made  in  the  autumn  and  at 
intervals  in  spring  will  provide  a  long 
succession  of  flowers.  The  seeds  should 
be  sown  thinly  and  covered  very  lightly, 
as  the  seed  is  quite  small.  As  soon  as 
the  young  seedlings  are  well  established 
thin  the  plants  to  stand  about  a  foot 
apart.  The  plants  which  bloom  most  pro- 
fusely are  those  grown  from  fall  or  early 
spring  sowings  while  the  earth  is  cool  and 
moist. 
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Portnlaea 

This  bright  flowered,  thick  leaved  an- 
nual (portulaca)  is  unrivaled  for  bril- 
liancy among  plants  of  low  growth.  It 
possesses  the  ability  to  flourish  under  ex- 
tremely adverse  conditions;  even  the  hot 
sun  and  a  light  sandy  soil,  with  sparse 
water  supply,  will  not  destroy  it.  It  is 
satisfactory  for  beds,  edgings,  and  rock- 
work,  and  for  fllling  up  irregular  spaces 
or  unexpected  gaps  in  flower  beds.  As 
an  undergrowth  for  taller  plants  it  is  also 
valuable.  It  flourishes,  carpeting  the 
ground  with  a  mat  of  succulent  foliage 
that  in  the  forenoon  is  hidden  by  the  gay- 
est flowers.  The  plant  is  particularly  use- 
ful in  the  Northwest.  The  seed  does  not 
germinate  until  hot  weather,  and  should 
be  sown  late.  Beyond  the  sowing,  this 
plant  requires  little  care.  The  hardy 
character  of  the  plant  is  shown  by  the 
fact  that  it  can  be  transplanted  while  in 
full  flower  through  the  driest,  hottest  sea- 
sons. The  average  height  of  the  portu- 
laca is  six  inches. 

At  Washington  and  southward  this 
plant  will  perpetuate  itself  by  self-sown 
seeds.  In  some  soils  this  is  sufllcient  to 
cause  the  plant  to  assume  a  weedy  char- 
acter. It  never  becomes  troublesome  like 
its  near  relative,  the  weedy  garden  purs- 
lane, or  "pusley"  {PortuJ<ica  ohracea). 

Pot  Mabigold.    See  Calendula. 

RiciNTs.    See  Castor  Bean. 

RuDBECKiA.    See  Cone-Flower. 

Salvia.    See  Scarlet  Sage. 

Scarlet  Sage 

Salvia  aplendens  if 

The  scarlet  sage  is  a  standard  bedding 
plant  that  keeps  the  garden  bright-  with 
color  until  late  in  autumn.  This  plant 
lends  itself  to  many  uses;  it  makes  a 
gOQd  pot  plant,  does  well  in  window  boxes, 
and  is  useful  for  cutting  to  give  color. 
Its  best  use,  however,  is  as  a  hedge  or 
border  plant  where  long  broad  bands  of 
intense  color  are  desirable,  f. 

In  the  climate  of  TJT^hington,  D.  C, 
seeds  should  be  sown  in  window  boxes 
or  frames  in  March  for  April  and  the 
plants  set  outdoors  during  the  latter  part 
of  May,  or  the  seed  may  be  sown  outdoors 
after  the  flrst  of  June  if  protected  from 


heavy  rains  and  strong  winds.  The 
plants  grow  and  bloom  profusely  in  any 
light,  rich  soil.  Both  the  tender  and 
hardy  perennial  sorts  bloom  the  flrst 
year  and  all  are  treated  as  annuals. 
Scotch  Pink.     See  Pinks. 

Snapdragon 

Antirrhinum 
The  snapdragon  is  a  valuable  border 
plant  It  flowers  the  first  year  from 
seed  sown  as  an  annual.  The  bright  color 
and  peculiar  form  of  the  flowers  always 
attract  attention.  The  newer  sorts  ofter 
variety  of  colors  and  of  markings.  The 
spikes  are  useful  for  cutting  and  keep 
fresh  a  long  time.  From  seed  sown  in 
the  open  ground  In  May  plants  will  bloom 
in  July  and  August  For  early  flowers 
the  seed  should  be  soVn  under  glass  in 
February  or  March  ibid  transplanted  into 
beds  of  warm,  dry  soil  moderately  en- 
riched. If  protected  by  a  cold  frame  or 
even  a  mulch  of  leaves,  the  plants  will 
winter  well  and  bloom  early  the  following 
year.  The  snapdragon,  like  most  peren- 
nials and  biennials  which  bloom  the  first 
year,  and  of  which  a  particular  display  is 
desired,  should  be  treated  like  an  annual 
and  sown  every  year.  The  plant  blooms 
freely  and  continually  until  frost  its  aver- 
age height  being  one  and  one-half  feet 

Stocks 

Matthiola 
The  group  of  plants  known  as  stocks  of- 
fers many  desirable  qualities.  The  plants 
are  vigorous,  have  a  good  habit  of  growth, 
fragrant  flowers  in  various  colors,  a  long 
season  of  bloom,  and  are  adapted  to  a 
wide  range  of  cultural  conditions.  Stocks 
are  suitable  for  bedding,  edgings,  pot  cul- 
ture, house  or  conservatory  use,  and  for 
cutting.  For  bouquets  and  floral  work 
the  double  white  sorts  are  especially  use- 
ful.  To  secure  early  flowers,  seeds  should 
be  sown  under  glass  in  March  or  April, 
and  the  young  seedlings  transplanted 
when  an  inch  high  into  other  pots  or 
boxes,  or  into  the  flne  soil  of  a  spent 
hotbed.  Advantage  should  be  taken  of 
showery  May  weather  to  transfer  the 
plants  to  garden  beds  or  deep,  rich  soil, 
setting  them  about  a  foot  apart  each  way. 
As    with    other    plants,    frequent    trans- 


FLORICULTURE 


999 


plantings  during  the  early  stages  of 
growth  tend  to  give  them  a  more  dwarf 
and  compact  habit.  For  late  flowers 
seed  sowings  may  be  made  in  the  open 
ground  in  May.  If  plants  that  began  to 
bloom  late  are  carefully  lifted  and  potted 
in  the  fall  they  will  flower  freely  during 
the  winter  in  a  house  or  room  that  is 
tolerably  cool  and  moist.  The  blossoms 
are  very  lasting.  The  average  height  of 
the  stocks  is  from  one  to  one  and  a  halt 
feet. 

Sunflower 

Helianthus 

These  tall  growing,  bright  flowered  an- 
nual plants  have  not  received  the  atten- 
tion they  deserve.  They  have  suffered  the 
misfortune  of  having  been  cheapened  by 
use  as  a  burlesque.  In  reality,  however, 
the  tall  growing,  -large  flb'wered  sorts,  as 
well  as  the  dwarf,  many  flowered  var- 
ieties, are  useful  when  skillfully  employ- 
ed in  mixed  plantations  with  other  herb- 
aceous annuals.  The  golden  yellow  disks 
are  like  sunbursts  among  the  shrubbery. 
The  tall  habit  of  the  plant  and  the  dense 
foliage  of  some  varieties  suit  them  well 
for  backgrounds  and  screens.  Their  long 
stems  and  extraordinary  lasting  qualities 
make  them  of  value  as  cut  flowers. 

The  seed  should  be  planted  in  the  open 
garden  in  spring,  at  about  the  same  time 
that  com  is  planted,  and  the  plants  thin- 
ned to  stand  from  two  to  four  feet  apart, 
according  as  the  plant  is  dwarf  or  tall 
growing.  There  is  wide  variation  in  the 
height  and  habit  of  growth  of  the  differ- 
ent varieties,  which  range  from  two  to  ten 
feet  in  height,  with  from  one  to  many 
flowers. 

Sweet  Peas 

Lathyrus  odoratus 

The  sweet  pea  during  the  last  decade 
has  been  greatly  modified  and  improved 
by  careful  selection  and  cultivation,  the 
flowers  being  larger  and  more  varied  in 
color  and  marking  than  formerly.  The 
result  is  that  the  sweet  pea  has  come  to 
be  one  of  the  most  popular  annual  flow- 
ering plants.  It  repays  well  the  attention 
given  it.  The  flowers  are  well  suited  for 
bouquets,  and  lend  themselves  well  to 
table    decoration.      While    the    climbing 


habit  of  the  plant  is  such  as  to  prevent  its 
use  in  groups  and  borders,  its  height  is 
not  sufllcient  to  allow  its  use  as  a  cover 
or  screen  for  a  lattice.  The  most  satisfac- 
tory method  of  growing  it  is  in  long  rows 
provided  with  rabbit  netting  wire,  sup- 
ported by  strong  anchor  posts  and  inter- 
mediate stakes,  to  prevent  the  wire  from 
sagging  between  its  supports. 

Sweet  peas  require  a  soil  deeply  tilled 
and  well  supplied  with  plant  food.  A 
satisfactory  method  is  to  open  a  trench 
about  a  foot  wide  and  ten  inches  deep  in 
rich  garden  loam,  in  the  bottom  of  which 
about  three  inches  of  well  rotted  manure 
are  placed,  with  two  inches  of  fine  top 
soil  scattered  immediately  over  it.  Upon 
this  bed  sow  the  peas  in  double  rows 
about  eight  inches  apart,  the  seeds  be- 
ing placed  from  half  an  inch  to  an  inch 
apart  in  the  row.  Cover  the  seed  about 
three  inches  deep,  and  after  the  young 
plants  appear  and  have  attained  sufficient 
height  flll  the  trench  completely. 

As  the  sweet  pea  can  hardly  be  placed  in 
the  soil  too  early  in  the  spring,  all  gen- 
eral preparatory  work  should  be  done  in 
the  autumn,  and  the  seeds  sown  as  early 
in  March  as  practicable.  In  sections  with 
a  winter  temperature  less  severe  than  that 
of  Washington  the  best  results  will  un- 
doubtedly be  obtained  from  fall  sowing. 

Sweet  William.    See  Pinks. 

Sweet  Willlani 

Dianthus  harhatus 
The  sweet  William,  which  is  to  be  found 
In  every  grandmother's  garden,  is  one  of 
the  most  satisfactory  members  of  this 
group  for  annual  planting.  While  seed 
can  be  sown  in  the  open  early  in  the  sea- 
son, about  corn  planting  time,  the  best 
results  in  the  way  of  early  bloom  come 
from  plants  produced  from  seeds  sown  in 
a  hotbed  not  later  than  the  10th  of  March 
In  the  latitude  of  New  York,  the  young 
plants  being  pricked  out  into  flats  or, 
preferably,  into  thumb  pots,  and  later 
shifted  to  three  inch  pots  before  i>1antlng 
In  the  flowering  border.  The  otTtiEffde 
planting  of  hotbed  grown  plan td  should  T)e 
delayed  until  the  season  has  advanced  suf- 
ficiently to  prevent  the  plants  suffering 
from  a  check  by  cold  after  being  placed 
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in  the  open.  The  pot  grown  plants  should 
be  set  at  least  ten  inches  apart  and  seed- 
lings from  seed  sown  in  the  open  had  best 
be  thinned  to  stand  at  least  eight  inches 
apart. 

The  Seotch  Pink,  or  Grass  Pink 

Dianthus  plumariua 

The  Scotch  pink  is  a  hardy  dianthus, 
which,  when  treated  as  an  annual  in  like 
manner  as  the  sweet  william,  gives  very 
satisfactory  results.  The  delicately  fring- 
ed, variously  colored,  fragrant  flowers  give 
the  plant  an  odd  yet  attractive  appear- 
ance. 

The  flowers  of  all  the  plants  of  this 
group  are  most  satisfactory  for  bouquets 
and  table  decoration  because  of  the  length 
of  time  they  will  keep  in  a  fresh  and 
attractive  condition  after  being  cut  and 
placed  in  water. 

Terbena 

The  verbena  is  a  low  growing  annual, 
with  a  decumbent  or  creeping  habit.  The 
flowers  are  borne  on  terminal  or  lateral 
shoots,  which  lift  themselves  from  five 
to  seven  inches  off  the  ground,  and  when 
grown  in  mass  the  plants  will  form  a  mat 
which  in  full  bloom  will  give  the  soil 
the  appearance  of  having  a  carpet  of  flow- 
ers. Because  of  the  ability  of  the  plant  to 
form  a  compact  growth  and  produce  a 
wealth  of  flowers  over  a  long  period,  the 
verbena  is  frequently  used  as  a  bedding 
plant  where  carpet  bedding  effects  are 
desired.  The  contrasting  colors  in  the 
varieties  which  come  true  from  seed  al- 
low of  securing  pleasing  combinations 
of  colors  which  are  effective  where  low 
growing  plants  can  be  used.  The  length 
of  stem  and  the  texture  of  the  flower  are 
such  that  the  verbena  is  of  value  for  bou- 
quets and  table  decorations.  The  ver- 
bena can  be  used  with  good  effect  In  beds, 
borders,  mounds,  and  in  window  boxes. 

.While  the  verbena  grows  readily  from 
cuttings  and  from  layers,  seedling  plants 
are  more  vigorous  and  as  a  rule  produce 
better  flowers.  For  the  earliest  bloom  in 
the  latitude  of  Washington,  D.  C,  sow  the 


seeds  early  in  February  in  a  moderately 
warm  living  room  or  greenhouse.  For 
general  outdoor  planting  the  seeds  may  be 
sown  about  March  10,  either  in  a  living 
room,  hotbed,  or  greenhouse.  Soak  the 
seed  a  few  hours  in  tepid  water  and  sow 
in  seed  boxes  filled  with  light,  rich  soil; 
cover  one-fourth  of  an  inch  deep,  press 
down  firmly,  and  water  sparingly.  When 
the  seedlings  are  about  an  inch  high  trans- 
plant them  into  other  boxes,  placing  the 
young  plants  two  or  three  inches  apart 
each  way.  If  thumb  pots  are  available 
use  these  in  place  of  boxes.  When  plant- 
ing out  time  arrives  choose  a  bright, 
sunny  situation.  Make  the  soil  rich  and 
compact  rather  than  light,  but  in  all  cases 
provide  good  drainage.  Set  the  young 
plants  10  to  15  inches  apart  each  way  and 
give  good  cultivation  until  they  cover  the 
ground.  With  such  treatment  the  ver- 
bena should  give  continuous  bloom  from 
early  summer  until  killed  by  frost. 

Zinnia  (Toath-and-Old-Age) 

The  zinnia  is  easily  grown  from  seed 
sown  in  the  open  ground.  When  sown 
in  April  the  plants  will  bloom  abundantly 
and  continuously  through  the  entire  sea- 
son./ Of  late,  great  improvements  have 
been  wrought  both  in  the  color  and  form 
of  the  flower.  During  the  month  of 
August  zinnias  are  at  their  best.  To  se- 
cure large  flowers  and  a  profusion  of 
bloom  the  plants  must  be  given  ample 
room  for  full  development,  as  well  as  an 
abundant  supply  of  food.  Strong,  rich 
soils  suit  the  zinnia.  If  the  seeds  are 
sown  in  a  dwelling  house  or  in  a  hotbed 
in  March  and  the  young  plants  are  prick- 
ed out  once  or  twice  before  being  placed 
in  their  permanent  situations  more  satis- 
factory results  will  be  secured  than  from 
outdoor  sown  seeds  unless  equal  care  in 
thinning  or  transplanting  is  given.  The 
plants  can  be  used  for  groups,  beds,  bor- 
ders, garden  lines,  and  summer  hedges. 
Their  average  height  is  one  and  one-half 
feet. 

L.  C.  COBBETT, 
Washington.  D.  C. 
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DISEASES  OF  ORNAMENTAL  PLANTS 

Ornamental  plants  are  for  the  most  part 
subject  to  the  same  kinds  of  troubles  as 
plants  of  the  same  species  or  family  but 
which  may  have  acquired  more  economic 
importance.  Usually  a  reference  to  the 
list  of  diseases  of  kindred  plants  found 
in  the  main  body  of  this  work  will  give 
the  reader  the  information  needed  for 
recognizing  and  controlling  the  diseases 
of  ornamentals.  A  few  of  the  more  im- 
portant ones  are  given  in  this  section  in 
alphabetical  order  with  the  exception  of 
roses  which  may  be  found  under  Rose  in 
the  Floriculture  section. 

Anthracnose 

Maples,  oaks,  lindens,  sycanK>res  and 
other  trees  are  affected  by  some  one  of 
the  anthracnoses.  The  leaves  of  young 
trees  and  shoots  are  affected.  It  may  be 
controlled  by  the  use  of  Bordeaux  in  the 
nursery  and  early  in  the  season. 

Reference 

Duggar,  Fungus  Diseases  of  Plants. 

Black  Spot  of  Maple 

Rhytsima  acerinum  (Pers.)  Fr. 
This  fungus  occurs  on  maples,  willows 
and  other  forest  trees.    It  appears  as  an 
irregular  black  spot  upon  the  leaf.    Not 
serious. 

Carnation  Bud  Rot 

Sporatrichum  poae  Pk. 

A  serious  bud  disease  which  has  caused 
severe  losses  in  greenhouses  in  several 
states.  It  causes  a  disfigurement  of  the 
flowers  with  eventual  rotting  of  the  en- 
tire flower  in  severe  cases.  Controlled 
by  general  sanitation  and  destruction  of 
all  diseased  specimens  by  burning. 

Reference 

Duggar,  Fungus  Diseases  of  Plants. 

Crown  Gall 

Bacterium  tumefadens 
This  disease  is  common  to  many  spe- 
cies of  plants.    A  full  discussion  will  be 
found  under  Apple  Diseases. 

Decay  or  Brown  Rot  of  Trees 

Polyporus  sulphureus  (Bull.)  Fr. 
This    fungus    seems    to    be    universal 
where  trees  are  grown  and  attacks  the 
elm,  maple,  oak,  beech,  birch,  willow,  pop- 


lar and  many,  if  not  most,  other  shade 
trees  including  the  conifers. 

When  the  fungus  reaches  the  fruiting 
stage  it  appears  as  a  bright,  sulphur-yel- 
low, sponge-like  cluster,  very  striking  in 
appearance.  The  spores  find  lodgment 
in  wounds,  broken  limbs  and  knots  and 
the  growing  fungus  thus  finds  entrance 
to  the  heart  wood,  which  decays  and  is 
eventually  reduced  to  a  brittle  mass 
which  may  be  readily  ground  to  powder. 

Control 

The  only  practicable  method  of  control 
is  by  painting  wounds  made  by  pruning 
or  otherwise  with  some  heavy  antiseptic 
paint. 

Reference 
Duggar,  Fungus  Diseases  of  Plants. 

Fnsarinm 

A  species  of  fusarium  produces  a  wilt 
of  China  asters  and  a  rosette  of  carna- 
tions. Sterilization  of  the  soil  seems  the 
only  remedy. 

Reference 

Duggar,  Fungus  Diseases  of  Plants. 

Leaf  Blotch 

See  black  spot  of  maple,  this  section. 

Rhododendron  Rnst 

Chrysomyxa  rhododendri  (Dec.)  DeBary 
This  is  the  most  common  disease  of 
rhododendron  and  occurs  in  practically 
all  regions  where  the  rhododendron  is  na- 
tive and  particularly  where  spruce  and 
fir  abound  as  the  fir  Is  also  a  host  plant 
No  method  of  control  has  been  worked 
out. 

Powdery  Mildew 
See  under  Apple,  Pear,  Peach  Diseases. 

Root  Rot 

Several  forms  of  root  rot  attack  carna- 
tions, violets,  asters,  etc.  The  trouble  is 
most  likely  to  occur  in  alkaline  soils  or 
soils  poorly  drained.  Care  should  be 
taken  not  to  set  out  plants  which  are 
already  affected  and  attention  to  drainage 
and  manuring  to  correct  alkaline  condi- 
tions will  be  effective.  These  rots  have 
a  wide  range  of  host  plants.  See  under 
potato,  lettuce,  beans,  etc.,  where  it  ap- 
pears as  a  damping-o.ff  and  rhizoctonia. 
See  index. 
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Root  Bot  of  Trees 

Various  forms  of  root  rot  attack  shade 
as  well  as  fruit  and  forest  trees. 

These  will  be  found  fully  discussed 
under  diseases  of  the  various  fruit  trees. 
See  index. 

Soft  Bot  of  Calla 

B<iciUu8  aroideaCj  Town 
This   organism  has   caused  a  serious 

soft  rot  of  the  calla  which  destroys  the 

plants  about  the  time  of  blossoming. 
The  disease  occurs  chiefly  in  the  bulbs, 

flower  stalks  and  petioles. 
Controlled  by  selection  of  healthy  bulbs 

and  by  changing  beds  every  three  or  four 

years. 

Beferenee 

Duggar,  Fungus  Diseases  of  Plants. 

White  Bot 

Polyporu9  aquamoBus  (Huds)  Fr. 

This  fungus  fruits  in  a  conspicuous 
bracket.  It  is  found  upon  many  species 
of  forest  and  ornamental  trees. 

Prevent  by  painting  all  wounds  to  pre- 
vent entrance  of  spores. 

nrSECT  PESTS  OF  ORNAMENTAL 

PLANTS 

These  plants  are  attacked  by  much  the 

same  list  of  pests  as  infest  similar  spe- 
cies amongst  the  economic  plants.  Refer- 
ence to  the  various  fruits  and  vegetables 
belonging  to  the  same  family  will  usually 
furnish  the  reader  with  the  desired  infor- 
mation as  to  the  method  of  control  in  the 
case  of  a  pest  of  a  given  plant. 

Holly 

Holly  is  sometimes  troubled  with 
scale  insects  of  various  species. 

They  may  be  controlled  by  the  usual 
methods  adopted  for  the  fruits,  which  see. 

Ivy  or  Oleander  Scale 

Aapidiotua  hederae  (Vail.) 

General  Appearance 

Qircular  flat  scale,  one-sixteenth  to  one- 
eighth  of  an  inch  In  diameter,  the  male 
scales  being  very  much  smaller.  The  col- 
or varies  from  light  to  dark  gray.  On 
lemons  this  species  often  appears  quite 
red  and  is  occasionally  taken  for  red 
scale  (Chry8omphalu8  aurantii),  but  the 
lack  of  the  small,  central  dark  exuviae  to- 
gether with  its  smooth,  flat  surface  makes 
it  easily  distinguishable  from  red  scale 


and  also  from  the  greedy  scale  (AspidiO' 
tus  camelliae),  which  is  decidedly 
pointed. 

Life  History 

Same  as  the  other  species  of  this  genus 
of  which  the  San  Jose  scale  is  given  as 
typical.  This  species  is  cosmopolitan  and 
is  everywhere  throughout  the  state.  It  is 
a  greenhouse  pest  and  often  causes  alarm 
to  citrus  growers  by  appearing  on  the 
fruit,  but  we  find  it  attacks  only  old  "tree 
ripes."  It  is  perhaps  most  serious  in 
many  of  the  olive  orchards  in  the  Sacra- 
mento valley,  where  it  Infests  the  fruits 
so  as  to  make  them  unfit  for  pickling  pur- 
poses. 

Distribution 

Throughout  the  entire  country. 

Food  Plants 

Ivy,  oleander,  holly,  boxwood,  orange 

and  other  citrus  species,  olive,  plum, 
cherry,  currant,  maple,  camellia,  grass, 
clover,  yucca,  asparagus,  fern,  pepper 
tree. 

Control 

Same  as  for  San  Jose  scale. 

Natural  Enemy 

A  small  chalcid  parasite  works  effective- 
ly upon  this  scale. 

E.  O.  Essio 

Privet 

San  Jose  scale.  Sometimes  troubles 
hedges  of  this  plant  See  under  Apple 
Peats. 

Bed  Violet  Louse 

Rhapaloaiphum  violae  Perg 

General  Appearance 

All  forms  are  dark  red;  the  wings  are 

noticeably  clouded  along  the  veins  which 
easily  distinguishes  this  species  from  all 
others  infesting  violets. 

Life  History 

Viviparous  females,  winged  and  apter- 
ous, bring  forth  young  continually 
throughout  the  early  spring  and  summer 
months.  Evidently  the  entire  life  cycle 
is  passed  upon  the  violet. 

Food  Plants 

Cultivated  violets. 

Natural  Enemies 

This  species  is  usually  held  in  perfect 
control  by  internal  parasites. 

E.  O.  Essio 
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Florida 

Florida  is  mainly  a  peninsula  350  miles 
long  by  60  to  100  miles  wide.  On  the 
north  there  is  an  arm,  reaching  west- 
ward along  the  Gulf,  more  than  100  miles 
long  and  50  wide,  once  known  as  West 
Florida.  The  extreme  length  of  the  state 
from  north  to  south  is  450  miles  and  it 
contains  an  area  of  58,680  square  miles, 
of  which  4,440  is  water.  The  surface  is 
generally  level,  or  slightly  undulating; 
but  in  the  northwest  it  is  hilly,  or  at 
least  broken  and  called  hilly;  yet  none 
of  the  elevations  rise  more  than  300  feet 
above  the  level  of  the  sea. 

For  the  main  part  the  soil  is  formed 
of  calcareous  rocks,  overlaid  with  sand, 
clay  and  drift.  No  state  in  the  Union 
has  80  much  coast  line  as  Florida  (1,150 
miles)  and  none  so  many  navigable  riv- 
ers. Among  the  rivers  navigable  for 
steamers  are  the  St.  Mary,  forming  part 
of  the  boundary  between  Florida  and 
Georgia,  and  navigable  as  far  as  the  town 
of  St.  Mary's;  and  the  St.  Johns,  which 
flows  into  the  Atlantic  near  the  northeast 
corner  of  the  state.  This  river  rises  in 
the  South,  and  with  its  tributaries  and  la- 
goons has  more  than  1,000  miles  of  navi- 
gable water.  It  flows  through  a  series 
of  lakes,  lagoons  and  swamps,  and  for 
150  miles  above  its  mouth  has  a  width  of 
two  miles.  The  Indian  river  is  a  narrow 
lagoon  or  sound  about  100  miles  long.  The 
rivers  rising  in  Alabama  and  flowing 
through  Florida  are  the  Perdido,  Escam- 
bia and  Choctawhatchie.  Those  rising  in 
Georgia  are  the  Appalachicola,  Ocklocko- 
nee  and  Suwanee.  Those  flowing  from 
Lake  Okeechobee  are  Withlacoochee,  Peace 
Creek,  Caloosahatchiee.  Rivers  of  the  in- 
terior are  Ocklawatha  and  Klssimmee. 

The  chief  harbors  of  Florida  on  the 
Atlantic  coast  are  St.  Augustine,  Fernan- 
do, Port  Orange  and  Jacksonville,  and 
on  the  Gulf  coast  Key  West,  Charlotte 
Harbor,  Tampa,  Cedar  Keys,  St.  Marks, 
Appalachicola  and  Pensacola.  Numerous 
lakes  of  pure  water  dot  the  state,  the 
largest  of  which  is  Okeechobee,  having  an 
area  of  500  square  miles  and  discharging 
its  waters  by  several  outlets  into  the 
Everglades.    The  Everglades  are  swamps 


full  of  islands,  covered  with  vines  and 
shrubbery,  and  in  the  rainy  season  mostly 
covered  with  water,  forming  an  addition 
to  the  Lake  Okeechobee.  There  are  many 
small  islands  along  the  Gulf  coast,  and 
from  the  southern  end  of  the  peninsula,  a 
chain  of  reefs  and  islands  called  quays 
or  keys  extend  in  a  southwesterly  direc- 
tion for  200  miles.  Many  of  the  streams 
of  Florida  are  subterranean,  having  been 
formed  by  the  action  of  the  water  in 
wearing  the  limestone  rock,  which  forms 
so  large  a  part  of  the  substratum  of 
Florida  soils. 

For  agricultural  purposes  Florida  may 
be  divided  into  the  Upland  region,  com- 
prising the  northern  tier  of  counties;  the 
Northern  and  Central  Florida  region,  and 
the  Treeless  and  Alluvial  region,  south  of 
a  line  drawn  from  Charlotte  Harbor  to 
Cape  Carnival.  Again,  the  state  is  some- 
times divided  into  sections  designated  by 
the  natural  productions  or  flora,  as  fol- 
lows: 

1.  The  oak,  hickory  and  pine,  upland 
region,  comprising  most  of  the  northern 
tier  of  counties. 

2.  The  long-leafed  pine  region,  which 
lies  chiefly  in  Northern  and  Central  Flor- 
ida, dividing  it  into  rolling,  flat  and  hum- 
mock lands. 

3.  The  pitch  pine,  a  treeless  and  allu- 
vial region  in  the  southern  part  of  the 
state. 

The  hummock  lands  are  small  eleva- 
tions or  hillocks,  rising  above  the  sur- 
rounding swamps  and  generally  covered 
with  grass,  shrubs  or  trees.  Its  surface 
soil  is  generally  underlaid  with  clay  and 
therefore  the  timber  that  grows  upon  it 
is  adapted  to  the  conditions  described. 
All  the  fruit  trees  grown  in  Florida 
do  well  on  the  hummock  lands,  and  it 
was  formerly  supposed  they  would  not 
succeed  on  the  sandy  soils,  but  this  has 
lately  been  proven  a  mistake,  for  by  fer- 
tilizing from  the  marshes,  or  by  the  use 
of  shells  from  the  sea,  or  other  methods, 
it  has  been  proven  that  certain  kinds  of 
fruits,  especially  oranges,  will  reach  a 
high  state  of  perfection.  There  are  many 
varieties  of  sandy  soil,  from  the  coarse 
sand  containing  95  per  cent  of  insoluble 
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matter  to  the  hummock  lands  mixed  with 
clay.  These  differences  have  been  caused 
by  the  action  of  the  winds  and  waves  and 
have  made  a  scientific  study  of  the  quali- 
ties of  soil  and  their  adaptability  to  cer- 
tain forms  of  vegetable  life  necessary  in 
order  to  reach  a  fair  degree  of  success. 
However,  by  a  study  of  adaptation  of 
crops  to  conditions  men  are  making  large 
profits  in  fruits  and  vegetables  grown  for 
the  early  markets  of  the  Atlantic  coast 
cities. 

The  principal  fruits  grown  are  the  cit- 
rous fruits  such  as  oranges,  lemons,  limes. 
Other  species  of  fruits  are  peaches,  pears, 
plums,  grapes,  Japanese  persimmon,  or 
kaki,  strawberries,  pineapples,  bananas, 
guavas,  mangoes  and  cocoanuts. 

Many  kinds  of  vegetables  are  grown 
among  which  are  beans,  beets,  cabbage, 
cauliflower,  collards,  egg  plant,  Irish  po- 
tatoes, lettuce,  watermelon,  muskmelon, 
onion,  okra,  English  peas,  pepper,  radish, 
squashes,  rutabagas  and  sweet  potato. 

The  marl  or  drained  lands  of  the 
southeast  coast  raise  mostly  tomatoes, 
egg  plant,  peppers  and  okra. 

Cocoanuts  are  grown  mostly  along  the 
coast  and  in  the  southern  part  of  the 
state. 

Bananas  are  not  largely  cultivated  for 
the  markets  but  are  grown  mostly  for 
home  use. 

Grapes  grrow  rapidly  owing  to  the  long 
season  for  growth  and  the  vines  of  the 
native  varieties  grow  to  be  very  large. 
The  Scuppernong  is  the  leading  variety 
and  produces  immense  quantities  of  fruit. 

Pears  are  rather  subject  to  blight.  The 
most  resistant  varieties  are  the  KiefPer, 
Le  Conte  and  Smith. 

Peaches  grow  in  almost  all  sections, 
but  seem  to  prefer  the  hummock  or  flat 
woods  lands,  if  these  lands  are  properly 
drained.  The  varieties  of  peaches  rec- 
ommended are  the  Alexander,  Early 
Cream,  Florida  Crawford,  General  Lee, 
Imperial,  Angel,  Colon,  Ferdinand,  Honey, 
Peento,  Waldo  and  Yum  Yum. 

Granville  Lowtheb 


Yarietieg  of  Fruits  and  Nuts  for  Central 
and  South  Florida  Planting 

The  following  list  is  recommended  by 
Grifflng  Bros,  of  Florida. 

Crraus  Fbtttts — Budded  on  Sour  Orange 
and  Rough  Lemon  Roots. 

Obanges — Early  Ripening,  Boone's  Early, 
Parson  Brown,  Centennial,  Medium 
Early,  Homasassa,  Medium  Sweet, 
Tangerine,  Mid-Season,  Mandarin,  Pine- 
apple, Ruby,  St.  Michael's  Blood,  Tan- 
gerine, Washington  Navel,  Late  Orange, 
Jaffa,  King,  Tardiff,  Valencia  Late. 

Grape  Fbuit — Duncan,  Florida  Common, 
Marsh  Seedless,  Pemambuco,  Triumph. 

Lemons  and  Limes  —  Kennedy,  Villa 
Francha  Lemons,  Persian  Seedless, 
Florida  Key  Limes. 

KuMQUATS — ^Nagami  (oblong),  Marumi 
(round). 

Nut  Trees — 

Pecans — Bradley,  Columbia,  Curtis,  Presi- 
dent, Randall,  Schley,  Stuart,  Van  De- 
man. 
Japanese  Walnuts,  Japanese  Chestnuts. 

Peaches — Angel,  Bidwell's  Early,  Bid- 
well's  Late,  Florida  Crawford,  Florida 
Gem,  Glen,  Gibbon's  October,  Griftlngs 
No.  4,  Hall's  Yellow,  Honey,  Howard, 
^Jewell,  Miami,  Peento,  Ceylon,  Suber, 
Waldo. 

Plums — Excelsior,  Gronzales,  Happiness, 
Kelsey,  McCartney,  Stumpe,  Terrell. 

Figs — Brown  Turkey,  Brunswick,  Celes- 
tial, Lemon. 

Japanese  Persimmons — Hyakume,  Okame, 
Triumph,  Tana  Nashi,  Zengi. 

Pears — Cincincis,  Keiffer,  Magnolia,  Le- 
Conte,  Suwanee. 

Apples — Jenning's  Florida. 

MuLRERRiES — Dowuiug,  Hicks,  Merritt, 
Stubbs. 

Pomegranate — Sweet,  Purple  Seeded. 

Grapes — (Bunch  varieties)  Agawam,  Con- 
cord, Delaware,  Elvera,  Niagara. 

Grapes — (Muscadine  varieties)  James, 
Scuppernong,  Thomas. 
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FROST  AND  PBECIFITATIOK  FOB  FLOBIBA 


Station 


Frost 


Average  Date  of 


First  Kill- 

ingin 

Autumn 


Last  in 
Spring 


Date  of 


Earliest 

Killing  in 

Autumn 


Latest  in 
Spring 


Precipitation 


Annual 
inches 


De  Funiac  Springs. 

Pensacola 

Talahassee 

Jacksonville 

Archer 

Eustis 

New  Smyrna 

Tampa 

Bartow 

Jupiter 

Myers 

Miami 

Key  West 


Nov.  21 

Dec.  5 

Dec.  8 

Dec.  6 

Nov.  28 

Dec.  28 

Dec.  24 

Jan.  9 

Dec.  21 

Dec.  29 


Mar.  13 

Feb.  23 

Mar.  4 

Feb.  19 

Mar.  9 

Feb.  18 

Feb.  17 

Feb.  8 

Feb.  16 

Feb.  14 


Oct.  27 
Nov.  12 
Nov.  4 
Nov.  12 
Oct.  24 
Nov.  28 
Nov.  28 
Nov.  28 
Nov.  18 
Nov.  18 
Dec.  21 


Mar.  29 

Apr.  6 

Mar.  28 

Apr.  6 

Apr.  16 

Feb.  24 

Mar.  18 

Mar.  19 

Mar.  17 

Apr.  7 

Feb.  14 

Feb.  19 


67.8 
56.8 
58.8 
53.4 
54.9 
49.6 
51.1 
53.1 
54.5 
58.7 
55.1 
58.3 
37.9 


NoBTH  Florida.    For  bloom  period  of 
Apples,  see  Louisiana. 

Food 


Time  Beqvlred  for  Digesting 


H 


Food  How  Cooked 

Apples,   eour,   hard Raw    2 

Apples,  sweet,  mellow Raw    1 

Bass,  striped Broiled  S 

Beans,  pod Boiled     2 

Beans  and   rreen   corn Boiled     3 

Beef  Fried    4 

''Oezsveaic  ••••....-••.............•..•......•.. ...jDroiied  3 

Beef,   fresh,  lean,  dry Roasted    S 

Beef,  fresh,  lean,  rare Roasted    3 

Beets  Boiled     3 

Bread,  corn Baked     3 

Bread,  wheat,  fresh Baked     1 

Cabbagre    Raw    2 

Cabbaflre,  with  vineirar Raw    2 

Cabbaire    Boiled  4 

Carrot,    orange Boiled     5 

Catfish    Fried  3 

Cheese,  old,  strong Raw    3 

Chicken,  full  irrown Fricasseed  ....2 

Codfish,    cured   dry Boiled  2 

Custard  ...Baked  2 

Duck,     tame Roasted    4 

Duck,  wild Roasted    4 

Bkbtb.    fresh Raw    2 

Ekks.    fresh Scrambled  ....1 

EgiTs,    fresh Roasted    2 

EgRTs,    fresh ^oft    bolled....3 

Egffs.    fresh. Hard    boiled..3 

Egffs.    fresh Fried     3 

Fowls,     domestic Roasted    4 

Hashed  meat  and  vegetables.... Warmed     2 

Lamb,    fresh «. Broiled  2 

Milk   Boiled  2 

Milk  Raw    2 

Mutton,    fresh Broiled  3 

Oysters,  fresh Raw    2 

Oysters,  fresh Roasted    3 

Oysters,  fresh Stewed   3 

Parsnips   ...Roiled  2 

Pork,   steak Broiled  3 


.M. 

:50 
:S0 
:00 
:S0 
:46 
:00 
:00 
:80 
:00 
:45 
:]6 
:S0 
:S0 
:00 
:80 
:18 
:30 
:30 
:46 
:00 
:45 
:00 
:30 
:00 
:30 
:15 
:00 
:30 
:30 
:00 
:30 
:30 
:00 
:16 
:00 
:55 
:15 
:30 
:30 
:15 


Food  How  Cooked     H.M. 

Pork,  fat  and  lean Roasted    S:15 

Pork,  recently  salted Stewed   3:00 

Pork,  recently  salted Fried 4:15 

Potatoes.   Irish Baked  2 :80 

Potatoes.   Irish Boiled     3 :30 

Salmon,   salted Boiled  4 :00 

Sausages,  fresh Broiled  3:20 

Soup,  bean Boiled  3:00 

Soup,   chicken Boiled  3 :00 

Soup,  mutton Boiled  3:30 

Soup,  beef,  vegetable Boiled  4:00 

Trout,  salmon,  fresh Bbiled  1:30 

Turkey,   domesticated Roasted    3:S0 

Veal,  fresh Boiled  4:00 

Veal,  fresh Fried    4:30 

FoBEGASTiira  Fbost.    See  Frost. 

Fbeioht  Rates  of  Movement  in.  See 
Reduction  of  Waste  in  Marketing  under 
Marketing. 

Frost 

Frost  is  frozen  dew;  the  molstare  of 
the  atmosphere  crystallized  by  the  cold. 
Young  and  tender  plants  are  often  in- 
jured by  the  frost,  thereby  causing  much 
loss  to  the  farmer  and  horticulturist  In* 
asmuch  as  the  wealth  of  the  world  is 
mainly  produced  from  the  soil,  all  kinds 
of  business  and  commerce  are  therefore 
afFected  by  frost  conditions  and  all  classes, 
as  well  as  the  farmer  and  horticulturist, 
suffer  loss.  If,  therefore,  we  could  know 
the  conditions  and  provide  against  them, 
it  would  greatly  lessen  the  uncertainty 
of  crops.     With  our  present  knowledge 
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this  can  be  done  in  a  measure,  but  there 
is  much  to  be  learned  and  much  to  be 
accomplished  before  we  can  be  fully  as- 
sured against  losses  caused  by  cold. 

Frost  occurs  only  during  calm,  cold 
nights  when  the  mercury  Is  as  low  as  32 
degrees  Fahrenheit.  This  statement 
makes  it  necessary  to  distinguish  between 
a  frost  and  a  freeze.  There  can  be  no 
frost  without  freezing,  but  there  can  be 
a  freezing  temperature  without  frost  pro- 
vided there  is  little  moisture  in  the  air. 
Freezing  occurs  at  that  degree  of  tempera- 
ture at  which  water  will  solidify;  or  at 
which  ice  will  melt.  Thus  the  freezing 
point  and  the  melting  point,  or  the  point 
of  fusion,  are  one.  The  freezing  point  of 
water  is  32  degrees  above  zero;  the  freez- 
ing point  of  mercury  is  39  degrees  below 
zero;  the  freezing  point  of  sulphuric  ether 
46  degrees  below  zero,  and  the  freezing 
point  of  alcohol,  203  degrees  below  zero. 
The  freezing  point  of  water  is  the  approx- 
imate danger  point  of  vegetable  life.  We 
call  the  degrees  of  the  thermometer  be- 
low the  freezing  point,  degrees  of  cold; 
the  degrees  above  the  freezing  point,  de- 
grees of  heat.  When  the  atmosphere 
which  comes  in  contact  with  the  body  of 
a  plant  or  animal  is  colder  than  the  body, 
it  absorbs  heat  from  the  body  and  is 
called  cold,  because  it  is  so  in  relation  to 
the  temperature  of  the  body.  All  animals 
and  plants  have  a  certain  power  of  main- 
taining the  heat  of  the  body  in  defiance  of 
external  cold.  This  power  in  animals  is 
due  to  the  process  of  combustion,  in  which 
carbon  and  hydrogen  taken  into  the  sys- 
tem as  food, 'unite  with  oxygen.  This  is 
accomplished  by  means  of  breathing, 
which  oxygenizes  the  blood.  The  normal 
heat  of  the  blood  of  birds  is  100  to  112, 
while  in  mammals  it  is  96  to  102.  Thirty 
degrees  below  this  normal  temperature  is 
almost  sure  death,  because  at  this  point 
circulation  stops;  while  ten  degrees  above 
is  almost  equally  dangerous,  for  then  the 
system  is  consumed  by  heat.  Plants,  dur- 
ing the  summer,  store  food;  they  breathe 
and  manufacture  heat  out  of  food  parti- 
cles just  as  do  animals,  but  not  in  the 
same  tlegree  nor  in  the  same  manner. 
Plant  life  resists  cold  by  the  radiation  of 
heat.    There  is  considerable  difference  in 


the  rapidity  with  which  the  different  va- 
rieties of  plants  give  off  heat.  This  can 
be  illustrated  by  the  differences  of  radia- 
tion in  soil,  rock  and  water.  Animals 
know  that  during  the  cool  nights  of 
spring  and  autumn,  after  the  earth  has 
become  cool,  by  huddling  up  against  a 
large  rock  they  can  keep  warm.  It  has 
held  its  heat  longer  than  the  soil. 

Horticulturists  know  also  that  adjacent 
to  large  bodies  of  water  the  temperature 
is  modified  by  the  radiation  of  heat  from 
the  water  after  the  soil  has  lost  a  much 
greater  degree  of  heat  An  illustration 
of  this  is  seen  in  Western  Michigan  along 
the  eastern  shore  of  the  lake,  where  a 
strip  of  territory  about  15  miles  wide  and 
150  to  200  miles  long  is  protected  against 
cold  by  the  milder  temperature  of  the  lake 
during  the  cold  season,  and  that  region 
Is  a  good  fruit-growing  section,  whereas 
other  portions  of  the  state  grow  compara- 
tively littie  fruit. 

Danger  Point 

There  is  considerable  difference  in  the 
power  of  plants  to  radiate  heat,  and  in 
the  rapidity  of  radiation,  and  these  facts 
determine  in  a  large  measure  their  re- 
sisting power  to  a  temperature  greater 
than  that  of  their  bodies.  It  is  very  in- 
teresting and  yet  very  difficult  to 
determine  with  exactness  the  de- 
gree of  resisting  power  belonging  to 
any  particular  plant,  for  there  are  so 
many  counter  infiuences  that  modify  any 
rules.  The  Missouri  Agricultural  Experi- 
ment Station  has  found  that  dormant 
peach  buds  can  stand  a  temperature  of 
eight  or  nine  degrees  below  zero  with  no 
Injury.  When  the  buds  are  appreciably 
swollen,  zero  weather  is  the  danger 
point;  when  the  buds  are  showing  pink, 
they  can  stand  15  degrees  above  zero; 
when  the  buds  are  almost  open,  25  degrees 
is  the  danger  point;  when  they  are  newly 
opened,  about  26  degrees  would  be  the 
point  of  danger;  when  the  petals  are  be- 
ginning to  fall,  28  degrees  above  zero  is 
cold  enough  to  cause  uneasiness;  when 
the  petals  are  off,  they  can  stand  30  de- 
grees above  zero;  when  the  "shucks" 
(calyx  tubes)  are  beginning  to  fall  off, 
32  degrees  above  zero  is  the  danger  point. 
This  shows  the  different  degrees  of  resist- 
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ing  power  of  the  same  varieties  of  fruit 
during  different  degrees  of  development. 
The  United  States  Department  of  Agri- 
culture makes  the  statement  that  the 
danger  point  for  apples  when  they  are 
showing  pink  is  20  degrees  above  zero; 
in  full  bloom,  26  degrees  above  zero. 
Pears  showing  pink  are  in  danger  at  20 
degrees  above  zero,  in  full  bloom  27  de- 
grees above;  peaches  showing  pink,  23  de- 
grees above  and  in  full  bloom,  28  degrees 
above.  It  will  thus  be  observed  that 
there  is  substantial  agreement  between 
the  conclusions  reached  by  the  Missouri 
Agricultural  Experiment  Station  and 
those  of  the  United  States  Department 
of  Agriculture,  although  these  conclusions 
are  differently  expressed. 

Mr.  P.  J.  O'Gara  states  that  in  Southern 
Oregon  the  temperature  at  which  the  apri- 
cot is  injured  when  in  the  bud  is  28  de- 
grees above  zero,  and  30  degrees  when  in 
blossom.  Cherries  are  injured  at  29  de- 
grees, just  before  the  blossoms  open,  and 
plums  are  injured  at  30  degrees  above 
zero  when  the  flowers  begin  to  show 
white. 

It  should  be  observed  further  that  the 
latitude  to  which  a  tree  is  acclimated  has 
much  to  do  in  determining  the  degree  of 
cold  it  will  stand  without  injury.  Trees 
of  the  same  varieties  brought  from  Flor- 
ida will  not  stand  the  cold  of  the  North- 
ern climate  as  well  as  those  grown  in  the 
North,  which  have  for  several  years,  per- 
haps for  generations,  been  used  to  the 
colder  atmosphere.  BHirthermore,  it 
makes  a  difference  whether  the  cold  comes 
suddenly  or  gradually.  It  is  with  plant 
life  as  with  animal  life,  that  the  tendency 
of  nature  is  to  provide  against  injuries 
caused  by  sudden  changes.  Animals  suf- 
fer more  from  cold  if  the  change  is  sud- 
den than  if  it  is  gradual.  In  the  gradual 
changes  there  is  a  closing  of  the  pores  of 
the  skin,  a  shrinking  of  the  muscles  and 
drawing  upon  the  food  substances  for  the 
manufacture  of  heat,  a  lighting  of  the 
fires  of  the  system  that  protects  in  a  de- 
gree not  possible  where  the  change  is  sud- 
den. The  same  law  prevails  among 
plants,  but  not  in  the  same  degree.  How- 
ever, it  is  observable  that  following  a 
very  warm  day,  if  it  should  turn  suddenly 


cold,  the  fruit  buds  are  much  more  sub- 
ject to  injury  than  if  the  same  degree  of 
temperature  followed  a  cool  day.  In  the 
winter  of  1908  and  1909  in  the  North- 
western part  of  the  United  States,  the  tem- 
perature was  lower  during  the  months  of 
January  and  February  than  for  eighteen 
years  before,  and  more  damage  was  done 
to  the  tender  varieties  of  fruit  during 
that  winter  than  had  ever  been  known  in 
the  history  of  fruit  growing  in  that  re- 
gion. We  made  in  our  own  orchard  and 
in  the  orchards  of  our  neighbors  the  fol- 
lowing observations: 

First:  Peach  trees  and  the  trees 
that  belong  to  the  prunus  family,  such 
as  almonds  and  apricots,  are  among  the 
tenderest  trees  and  have  less  power  to 
resist  cold  than  apples,  pears  and  other 
varieties.  The  almond  will  stand  about 
14  degrees  below  zero  without  killing; 
the  peach  will  stand  about  18  degrees. 
Among  the  varieties  of  peaches  on  our 
place  the  Early  Crawfords  were  the  ten- 
derest, while  the  Elbertas,  Carmens  and 
Salways  were  comparatively  hardy.  A 
few  feet  of  altitude  when  the  mercury 
is  down  to  the  danger  point  may  deter- 
mine whether  an  orchard  will  be  killed  or 
not.  For  instance,  in  one  orchard  the 
trees  were  killed  in  a  little  depression 
or  draw  that  ran  through  the  place,  but 
at  a  point  twenty  feet  higher  they  were 
not  killed.  It  was  argued  by  some  of  the 
neighbors  that  this  was  due,  in  part,  to 
the  fact  that  this  low  portion  of  land  was 
irrigated  more  and  did  not  mature  the 
wood  as  well,  or  that  the  wood  was  too 
sappy,  and  therefore  more  easily  frozen. 
In  making  other  observations  I  have  con- 
cluded that  there  may  be  some  force  In 
this,  and  that  if  an  orchard  has  been 
properly  irrigated  so  that  it  has  matured 
its  wood  normally,  it  is  in  better  condi- 
tion to  stand  the  cold  than  where  it  Ib 
overirrlgated,  and  therefore  the  wood 
sappy;  or  where  it  has  lacked  irrigation, 
and  therefore  the  tree  not  sufficiently  vi- 
talized. Among  the  apples  the  cheaper  va- 
rieties generally  stood  the  freeze  better 
than  the  higher  grades.  The  exception 
to  this  rule  was  in  the  case  of  the  Ben 
Davis,  on  which  there  was  very  little 
fruit  the  following  year.     It  was  shoven 
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that  the  English  walnut  Is  tender,  and 
the  wood  was  badly  Injured  by  the  freeze. 
Pear  trees  were  comparatively  hardy, 
about  a  medium  between  peaches  and 
apples,  or  perhaps  a  little  nearer  ap- 
proach to  the  apple.  Plums  were  not 
hardy;  there  was  a  fair  crop  of  prunes 
and  but  few  apricots,  as  the  wood  was 
not  hardy.  Pears  were  heavily  loaded 
with  bloom  and  bore  a  good  crop. 

The  effects  of  rain  or  extra  humidity 
should  be  remembered  when  considering 
the  resisting  power  of  a  tree  or  plant 
It  is  the  same  as  with  animal  life.  If  ex< 
posed  to  rain,  the  body  radiates  heat 
much  more  rapidly  than  if  it  is  kept  per* 
f  ectly  dry.  As  has  already  been  remarked, 
plants  do  not  respond  so  sensitively  to 
these  changes  of  temperature  as  do  ani- 
mals, but  any  person  knows  that  he  has 
less  power  to  withstand  the  cold  if  his 
clothes  are  wet  than  if  they  are  dry.  It 
is  so  with  plants.  If  a  cold  wave  follows  a 
shower  of  rain,  plants  are  much  more 
sensitive  to  the  cold  and  in  much  more 
danger  of  being  killed  than  if  the  atmos- 
phere is  dry.  The  degree  of  vitality, 
also,  in  a  plant,  has  much  to  do  with  de- 
termining its  resisting  power. 

Condltioiis  Wblch  Aflfect  the  Frost 

Problem 

There  are  three  conditions  that  affect 
the  frost  problem.  The  first  is  eleva- 
tion; the  second  Is  air  drainage;  the  third 
is  evaporation,  usually  from  large  bodies 
of  water,  which  tend  to  modify  the  tem- 
perature. 

In  rough  or  hilly  country  there  will  be 
what  is  known  as  thermal  belts,  usually 
following  the  contour  of  the  hills.  Low  or 
pockety  lands  will  be  relatively  cold  while 
higher  situations  above  the  level  of  the 
natural  air  outlets  will  be  relatively 
warm  and  orchards  situated  on  this  high- 
er land  will  not  be  so  liable  to  suffer 
from  frosts. 

There  are  valleys  that  are  often  called 
lowlands  through  which  the  air  currents 
sweep  with  force  enough  so  that  there  is 
seldom  frost  to  injure  the  vegetation. 
Reference  has  already  been  made  to  pro- 
tection by  lakes,  bays,  inlets  or  bodies  of 
water  that  modify  the  temperature.  Even 


several  miles  inland  this  is  often  true. 
For  instance,  the  prevailing  winds  from 
the  Pacific  ocean  are  generally  from  the 
west  or  northwest  These  winds  are  ob- 
structed by  the  Cascade  mountain  range 
so  that  the  territory  along  the  foothills 
on  the  east  side  of  the  mountain  range 
is  more  or  less  protected  from  the  winds, 
but  there  are  mountain  passes  like  the 
Cowlitz  pass,  for  instance,  through  which 
these  winds  sweep  with  considerable 
force.  The  air  currents  coming  through 
the  Cowlitz  pass  and  sweeping  down  the 
Naches  valley,  which  is  part  of  the 
drainage  system  of  the  Yakima  and  Co- 
lumbia rivers,  modifies  the  temperature 
in  the  Naches  valley  so  that  while  the 
valley  itself  is  not  at  a  higher  elevation, 
only  being  about  1,100  to  1,500  feet  above 
sea  level,  yet  they  are  seldom  injured 
by  frosts,  while  the  lands  in  the  Ahtanum 
valley,  only  a  few  miles  separated  .from 
the  Naches  and  on  substantially  the 
same  level,  but  sheltered  from  the  winds 
of  the  coast  by  a  higher  elevation  of  the 
mountain,  generally  are  not  quite  so  well 
protected  from  frosts  and  ordinarily 
there  will  be  a  little  more  danger  to 
fruit  crops  in  the  Ahtanum  valley  on 
a  general  elevation  than  in  the  Naches; 
but  there  have  been  notable  exceptions. 
One  of  these  exceptions  was  in  April  of 
1911,  when  a  cold  current  of  air  came 
down  from  the  north  and  settled  in  the 
Naches  valley,  and  did  as  much  damage 
or  perhaps  more  than  in  some  of  the 
other  valleys  on  the  same  level.  There 
are  exceptions  to  the  general  rules  grow- 
ing out  of  the  changes  in  the  direction 
of  the  wind,  but  the  fact  still  remains 
that  wind  currents  have  much  to  do  in 
preventing  the  settling  of  frosts  upon 
the, earth's  surface. 

The  question  of  how  the  higher  altitude 
furnishes  better  protection  from  frost 
than  the  lower  is  one  about  which  a 
great  many  persons  inquire.  We  can 
perhaps  better  answer  this  by  saying 
that  we  are  living  upon  the  bottom  of  an 
ocean  of  air  very  like  the  ocean  of  wa- 
ter in  which  living  creatures  breed  and 
grow.  This  ocean  of  air  is  not  less  than 
fifty  miles  deep,  and  is  perhaps  much 
deeper  than  that     One  law  of  this  at- 
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mosphere  is  the  same  as  the  law  of  the 
sea»  that  ls»  that  cold  contracts  it  and 
increases  its  weight,  while  the  heat  ex- 
pands It  and  lightens  its  weight,  so 
that,  because  it  is  heavier  the  coldest  air 
tends  to  settle  into  the  lowest  places  on 
the  uneven  surface  of  the  earth  just  as 
the  coldest  water  tends  to  settle  into  the 
lowest  places  on  the  uneven  bed  of  the 
ocean.  This  law  may  be  demonstrated 
in  the  heating  of  our  homes.  Those  whose 
homes  are  heated  with  hot  water  know 
that  the  pipes  which  carry  the  hot  water 
from  the  furnace  to  the  upper  rooms  are 
called  the  hot  water  pipes  and  that  the 
hot  water  rises  from  the  boiler  in  the 
furnace  room  to  the  upper  rooms  of  the 
building,  and  that  after  the  same  water 
has  been  cooled  by  contact  with  the  air 
of  the  upper  rooms,  it  is  carried  back  by 
return  pipes  into  the  furnace  room  to  be 
reheated  and  rise  again.  Thus  is  kept  up 
the  general  round  of  circulation  during 
the  winter.  Another  illustration  is  in  the 
circulation  of  the  air  in  our  homes  from 
hot  air  furnaces.  The  heated  air  rises 
from  the  furnace,  pouring  from  the  regis- 
ters and  driving  the  cold  air  of  the  rooms 
into  the  lower  story  where  by  means  of 
cold  air  ducts  it  is  carried  into  the  fur- 
nace room  either  to  be  reheated  or  to  be 
carried  away  from  the  house.  Every  travel- 
er has  noted  how,  after  the  sun  has  set  and 
the  air  is  cooling,  the  colder  air  tends  to 
settle  in  the  valleys,  while  the  warmer 
air  tends  to  rise  to  the  higher  altitudes; 
he  knows  that  in  ascending  the  hillsides 
he  will  sometimes  feel  very  sensibly  a 
change  in  temperature  in  a  distance  of  a 
few  feet.  During  the  day,  especially  in 
the  summer  time,  the  temperature  of 
the  valleys  is  warmer  than  that  of  the 
higher  levels,  because  the  radiation  and 
reflection  are  greater.  This  can  be  illus- 
trated. If  we  stand  beside  a  large  build- 
ing on  a  hot  day  and  get  the  direct  rays 
of  the  sun  at  the  same  time  that  we 
get  the  reflected  rays  from  the  building, 
we  will  find  that  it  will  be  much 
warmer  near  the  side  of  the  build- 
ing that  reflects  the  sun's  heat 
than  it  will  some  distance  away  from  the 
building.  During  the  day  the  south  slope 
of  a  hillside  receives  the  direct  rays  of 


the  sun's  heat,  during  the  night  these 
hills  radiate  that  heat  and  send  it  into 
the  atmosphere  to  warm  the  colder  air 
coming  down  from  the  hills.  An  illus- 
tration of  this  heat  radiation  at  night  is 
seen  in  the  heated  stone  buildings  and 
pavements  of  a  great  city  where  long 
after  midnight  the  walls  and  walks  are 
hot,  especially  during  the  hottest  weeks 
of  summer.  We  have  seen  persons  trsring 
to  sleep  on  the  beaches  or  in  the  parks 
at  night  because  the  radiated  heat  from 
the  buildings  in  which  their  rooms  were 
located  was  unendurable.  These  facts, 
together  with  the  uneven  surface  of  the 
earth,  cause  a  constant  circulation  of  the 
atmosphere  of  our  globe. 

Why  the  Highest  Mountains  Are  Covered 

With  Snow 

If  heated  air  rises  and  cold  air  settles 
it  is  pertinent  to  ask  why  the  highest 
mountains  are  covered  with  snow  and 
why  the  air  is  colder  as  we  ascend. 
There  are  two  principal  answers  to  this 
question. 

The  first  is  that  or  near  the  sur- 
face of  the  earth  there  are  innumer- 
able particles  of  dust  and  layers  of 
clouds  and  vapor  that  act  as  a  blanket  or 
covering  to  hold  the  reflected  and  radi- 
ated heat  from  the  earth's  surface.  It  is 
the  same  principle  as  when  we  sleep  in 
a  cold  room,  the  covering  on  the  bed 
which  keeps  us  warm  does  not  warm  the 
atmosphere  of  the  room,  but  it  holds  the 
heat  radiated  from  our  bodies.  So,  if 
we  rise  above  a  certain  altitude,  we  rise 
above  that  blanket  of  dense  atmosphere 
which  we  call  the  earth's  covering. 

Another  reason  is  that  in  the  highest 
altitudes  of  the  mountains  there  is  less 
friction  of  air  currents,  less  generation 
of  heat  through  friction,  and  therefore 
after  ascending  above  the  vapor,  dust  and 
clouds  into  a  rarer  atmosphere  it  be- 
comes colder.  We  say  "we  rise  above  the 
clouds,"  but  we  speak  in  comparative 
terms,  because  we  have  not,  in  ascend- 
ing the  highest  mountains,  gone  beyond 
all  clouds,  but  beyond  the  general  alti- 
tude of  clouds.  An  illustration  of  this  is 
seen  on  the  Pacific  coast  where  the  pre- 
vailing winds  are  from  the  west    These 
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winds  carry  the  clouds  against  the  moun- 
tain range  and  deposit  a  large  amount  of 
rainfall  on  the  western  slope.  Compara- 
tively a  small  amount  of  moisture  is  car- 
ried in  currents  high  enough  to  cross  the 
mountain  range  from  the  west  to  the 
east,  for  the  average  amount  of  rainfall 
on  the  west  side  is  about  forty  inches  per 
annum,  while  the  average  amount  on  the 
east  side  would  be  about  ten  inches  per 
annum,  or  only  one-fourth  that  of  the 
west,  but  of  the  amount  that  is  carried 
across  the  mountain  range  from  west  to 
east  the  highest  peaks  and  the  eastern 
slopes  receive  their  share  in  the  form  of 
snow  and  ice,  and  the  air  is  never  warm 
enough  at  that  altitude  to  melt  it.  When 
we  say,  therefore,  that  the  higher  alti- 
tudes are  warmer,  that  is  true  up  to  a 
certain  point;  it  is  true  in  summer  where 
there  is  much  radiation  of  the  sun's  heat 
from  the  surface  of  the  earth  and  after 
the  sun  has  set  and  the  cool  air  of  the 
mountains  is  coming  down  the  valleys; 
it  is  also  true  up  to  a  certain  altitude 
only,  but  beyond  that  the  higher  we 
ascend  the  cooler  the  atmosphere. 

Granville  Lowtheb 

For  additional  information  on  orchard 
sites  and  soils,  see  Selection  of  Site  under 
Apple  Orchard. 

FROST  AlVB  FROST  FORECASTING  IS 
THE  NORTH  PACIFIC  STATES 

♦  Protection  against  frost  injury  is  by 
no  means  a  new  thing,  although  perusal 
of  some  recent  writings  and  discussions 
would  lead  one  to  believe  that  it  is.  As 
a  matter  of  fact,  however,  the  protection 
of  plants  and  fruits  from  frost  injury 
dates  back  perhaps  more  than  two  thou- 
sand years.  It  is  known  that  the  Romans 
practiced  heating  and  smudging  as  a 
protection  against  frost  injury;  this  fact 
is  vouched  for  by  Pliny,  who  recom- 
mended the  practice.  Smudging  was  also 
recommended  by  Olivier  de  Serres,  a 
French  agriculturist,  in  the  sixteenth  cen- 
tury. He  recommended  the  use  of  wet 
straw  and  half-rotten  manures  so  as  to 
produce  a  heavy  smoke.  In  the  latter 
part  of  the  eighteenth  century  the  prac- 


tice of  smudging  was  compulsory  in  parts 
of  Germany,  and  failure  to  comply  with 
certain  set  regulations  resulted  in  prose- 
cution before  an  officer  of  the  law  who 
imposed  exemplary  punishment.  It  is 
also  recorded  by  Bousslngault  that  the 
Indians  of  Peru  practiced  frost  preven- 
tion, and  that  this  was  inherited  from 
the  pre-Spanish  civilization.  A  reference 
to  the  literature  which  we  have  at  hand 
shows  some  of  the  earlier  work  in  frost 
prevention  was  by  no  means  so  crude  as 
one  would  suppose.  As  a  matter  of  fact, 
some  of  the  modem  practices  are  less 
scientific  in  their  adaptations  than  the 
earliest  attempts  at  frost  prevention  of 
which  we  have  any  record.  During  the 
eighties  and  early  nineties  the  French 
vine  growers  did  some  remarkable  work; 
and  we  find  them  even  at  that  time  using 
heavy  oils  as  fuel,  placing  these  oils  in 
flat  ironware  dishes.  There  were  also 
used  many  prepared  fuels,  which  would 
render  a  very  dense  smoke.  There  had 
also  been  devised  systems  of  automatic 
lighting  which  were  more  or  less  success- 
ful. These  systems  were  operated  by  a 
mercuric  column,  not  very  much  unlike 
some  of  our  modern  automatic  alarm 
thermometers.  Even  at  this  time  it  was 
understood  that  there  is  a  certain  ad- 
vantage in  co-operation  in  frost  preven- 
tion since  the  work  done  by  one  grower 
nearby  aided  in  the  protection  of  the 
crops  of  others.  About  the  same  time 
that  the  French  vine  growers  were  carry- 
ing on  their  work  in  frost  prevention  by 
certain  heating  and  smudging  devices, 
our  California  and  Florida  orange  grow- 
ers were  experimenting.  At  this  time 
some  of  the  deciduous  fruit  growers  of 
the  Sacramento  valley  and  elsewhere  in 
California  were  also  working  along  this 
line. 

Mr.  Edward  A.  Reals,  of  the  U.  S. 
Weather  Bureau,  'located  at  Portland, 
Oregon,  says  with  respect  to  the  history 
of  frost  prevention  in  the  Northwest: 

♦Very  few  growers  in  the  Northwest 
a  few  years  ago  made  any  attempt  to 
protect  their  orchards  from  frost,  and 
those  that  did  were  not  very  successful. 


*  Office  of  Patholofirlst,  Medford.  Ore.    Balle- 
tin  No.  6. 


*  Weather  Bureau  Bulletin  No.  41. 
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as  their  methods  were  crude,  and  where 
the  necessity  was  greatest  the  orchards 
were  badly  located  and  the  task  was  al- 
most hopeless  from  the  start.  Frost 
warnings  were  issued  by  the  Weather 
Bureau  during  that  time,  although  very 
little  attention  was  paid  to  them,  as  fore- 
knowledge of  frost  is  of  practically  no 
benefit  to  the  horticulturist  unless  he  is 
prepared  to  protect  his  crop  from  threat- 
ened injury. 

In  1907  Mr.  P.  J.  O'Gara,  one  of  the 
scientific  assistants  in  the  Bureau  of 
Plant  Industry,  was  sent  to  the  Rogue 
River  valley  to  study  the  pear  blight, 
which  was  making  inroads  among  the 
pear  and  Spitzenburg  apple  trees  in  that 
section  of  the  country.  He  quickly  real- 
ized that  the  fruit  growers  were  losing 
much  more  fruit  by  spring  frosts  than 
they  were  willing  to  acknowledge,  and 
being  familiar  with  orchard-heating 
methods  in  California,  he  soon  induced  a 
number  of  orchardists  to  adopt  similar 
methods  in  the  Rogue  River  valley.  The 
plan  was  so  successful  the  first  year  that 
it  was  tried  the  next  on  a  fairly  large 
scale  and  with  even  greater  success.  In 
the  meanwhile  a  few  orchardists  in  other 
important  sections  had  taken  up  this 
work,  and  by  the  spring  of  1910  the  move- 
ment had  obtained  large  proportions  in 
four  important  fruit  centers,  viz.:  Rogue 
River  valley,  Takima  valley,  Lewiston  or- 
chard district,  and  the  Boise  orchard  dis- 
trict. 

ROOUE  BIYEB  YALLET 

*  When  Frost  May  Be  Expected  and 
Where  Frost  Is  Likely  to  Occur 

The  conditions  obtaining  in  the  Med- 
ford  district  are  thus  described  by  Mr. 
P.  J.  O'Gara: 

In  the  spring  it  is  found  that  during 
the  day,  that  is  between  sunrise  and  sun- 
set, the  wind  blows  mostly  from  northerly 
quarters.  These  winds  are  not  moisture 
laden  as  a  rule,  the  relative  humidity 
often  being  as  low  as  twenty-five  per  cent 
at  a  temperature  of  seventy  degrees  Fah- 
renheit. During  the  night  when  frosts 
are  likely  to  occur  the  winds  die  down 
altogether,  or  change  to  a  southerly  quar- 


•  Office  of  Pathologist,  Bulletin  No.   5. 


ter.  The  winds  from  the  south  are  very 
dry,  and  the  relative  humidity  is  often 
much  lower  during  the  period  in  which 
the  winds  come  from  the  south.  If  the 
winds  continue  to  blow  from  the  north- 
west or  westerly  quarters,  frosts  rarely 
occur,  because  these  winds  tend  to  raise 
the  dewpoint,  or,  in  other  words,  bring 
in  air  with  a  larger  percentage  of  water 
vapor  present.  While  the  water  vapor 
content  of  the  atmosphere  is  high,  dam- 
aging frosts  cannot  occur.  It  is  only 
when  the  dewpoint  temperature  ap- 
proaches the  freezing  point  or  is  below  it 
that  we  may  expect  a  serious  freease.  As 
a  rule  it  is  only  on  the  valley  floor  that 
serious  injury  may  be  caused  by  low 
temperatures  during  the  blooming  period 
or  some  time  thereafter.  Even  on  the 
valley  floor  where  there  may  be  some 
slight  elevation  no  frosts  occur,  while 
serious  injury  may  result  only  a  few 
feet  below.  The  hillsides  surrounding  the 
valley  usually  escape  frosts  altogether, 
and  the  average  variation  in  temperature 
in  favor  of  the  lands  lying  above  the  val- 
ley floor  is  from  five  to  six  degrees; 
therefore,  even  though  a  heavy  frost  may 
occur  on  the  valley  floor,  the  temperature 
may  not  go  to  freezing  on  the  uplands. 
During  the  past  season  some  records 
were  made  by  observing  temperatures  on 
and  near  the  ground,  as  well  as  on  the 
roof  of  the  Gamett-Corey  building,  which 
is  flfty  feet  above  the  street  level.  While 
temperatures  ranged  as  low  as  twenty- 
three  to  twenty-five  degrees  on  the  ground 
and  four  feet  above  it,  the  temperature  on 
the  roof  was  from  thirty-two  to  thirty- 
five  degrees.  There  is  at  times,  therefore, 
a  difference  of  twelve  degrees  or  more 
between  the  temperature  on  the  ground 
and  at  a  height  of  flfty  feet  above  when 
taken  on  the  valley  floor.  Under  usual 
conditions  we  are  quite  safe  in  saying 
that  there  may  be  little  danger  to  the 
crops  on  the  higher  lands  surrounding 
the  main  floor  of  the  valley. 

The  experience  of  the  season  of  1911 
indicates  that  a  heavy  rain  followed  by 
a  cold  wave  gives  practically  the  same 
temperature  on  valley  floor  and  hillsides, 
and  also  that  under  certain  conditions 
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April  10  to  IT  iQcluitTe. 
Note  the  abort  ipaca  □(  time  duiinK  wblch  tow  temptraturee  preTilled. 


the  Injurious  temperature  mar  not  con- 
tinue for  more  than  two  hours  and  In 
some  cases  but  a  few  minutes. 

Froit  PreTentioM 

*  High  wlnda  never  occur  during  tbe 
time  that  the  temperature  m&j  be  below 
the  freezing  point  A  Blight  breese  usual- 
ly cornea  up  from  the  south  during  the 
early  morning.  HoweTer,  this  breeie  is 
nerer  sofflcient  to  more  than  waft  the 
smudge  through  the  orchards  and  does 
not  Interfere  to  any  great  extent  In  keep- 
ing up  the  temperature  where  Ores  are 
bailt  It  will  be  seen  that  the  conditions 
In  the  valley  are  Ideal  for  the  prevention 
of  Injury  from  freezing. 

t  The  Rogue  River  valley  Is  surrounded 
on  all  sides  by  mountains  ranging  from 
4.000  to  6,000  feet  above  sea  level,  and 
with  many  peaks  much  higher.  During 
periods  of  frost  It  is  usually  calm,  and 
in  the  several  years  during  which  careful 
observations  have  been  made  the  great- 
eat  movement  of  the  air  recorded  during 
a  spring  frost  has  been  from  one  to  three ' 
mllee  per  hour.  Contrast  thte  with  the 
eevere  freezes  which  have  occurred  in 
other  districts  where  wind  velocities 
ranging  from  twenty  to  thtrty-elght  miles 
per  hour  were  recorded  when  the  ther- 
mometer Btood  at  fifteen  degrees  or  more 
below  the  freezing  point.  The  fruit  grow- 
ers of  the  Rogue  River  valley  little  realize 
the  wonderful  climatic  assets  they  are  so 
fortunate  to  have.  It  can  be  truly  stated 
that  the  only  reason  for  losing  a  crop  by 
frost  Is  carelessness  or  neglect. 


TAKUCA  TALLET 

The  conditions  In  the  Taklma  valley 
are  described  by  Mr.  T.  R.  Reed,  special 
observer  for  that  district. 

The  conditions  favorable  for  frost  In 
the  Yakima  valley  include  the  usual  con- 
ditions of  high  barometer  following  a 
epell  of  cloudy,  cold  weather  In  which  the 
soil  has  lost  Its  accumulated  heat,  clear 
sky  and  very  light  or  no  wind.  It  is 
coneidered  by  local  obeervera  that  frost 
is  most  likely  to  follow  a  period  of  bad 
weather  and  the  shift  of  wind  from  the 
south  or  southwest  into  the  northwest 
or  north.  It  Is  popularly  supposed  that 
danger  of  frost  is  small  unless  the  veering 
to  northerly  quarters  has  been  preceded 
by  quite  a  marked  period  of  southerly 
wind.  This  of  course  may  be  a  popular 
way  of  Indicating  the  necessary  Intensity 
and  duration  of  the  cyclonic  low*  occupy- 
ing the  Northwest;  but  It  la  worthy  of 
note  that  Judging  from  ohservstlons  this 
season,  dangerous  froet  la  not  likely  except 
following  protracted  cloudy  and  cold 
weather,  and  that  all  the  really  Berlons 
frosts  of  the  season  have  followed  days 
on  wblch  the  maximum  temperature  haa 
been  under  6G  degrees  and  the  current 
temperature  under  60  degrees  at  the  time 
of  the  afternoon  observations. 

High  barometer  alone,  while  causing 
frost  in  other  localities  in  the  state,  has 
repeatedly  failed  to  bring  freezing  tem- 
peratures to  this  valley,  attributable 
partly,  perhaps,  to  active  air  movement 
often  occurring  In  connection  with  antl- 
cyclonlc  weather.     A  freese  may  occur 
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Fig.  2.     Rogue  River  Valley  Fruit  District. 


here  when  the  Northwest  is  occupied  by 
low  pressure;  In  fact,  when  a  rain  fore- 
cast would  seem  more  legitimate  than  a 
frost  warning,  as  on  the  night  of  the  6th 
of  April;  but  this  Is  an  uncommon  con- 
dition. Under  such  conditions  the  barom- 
eter may  show  no  fluctuation  worth 
speaking  of,  the  surface  currents  may  be 
from  the  south,  In  fact  nothing  to  war- 
rant a  frost  warning  being  Issued  except 
the  fact  of  a  clearing  sky  and  a  sharp  fall 
in  temperature. 

The  forecaster  has  then  to  determine 
whether  the  wind  Is  to  remain  light  and 
the  sky  clear,  and  this  is  an  extremely 
precarious  undertaking.  Perhaps  the 
daily  rise  in  the  barometer  occurring  at 
the  time  his  decision  Is  being  made  adds 
to  the  difficulty;  and  he  must  be  able  to 
distinguish  to  a  certain  extent  between 
the  periodic  and  the  unperlodic  move- 
ment, for  it  is  the  latter  upon  which  he 
depends  in  a  large  measure  to  foretell 
the  condition  of  the  sky.  Under  such 
conditions,  and  unless  the  forecaster  is 
sure  of  his  position,  it  is  wiser  to  place 
on  their  guard  those  who  wish  to  protect 
their  orchards,  for  the  growers  would 
rather  be  warned  a  few  times  unneces- 
sarily than  to  have  freezing  temperatures 


— After  Reed, 

descend  on  their  orchards  without  fore- 
warning. 

The  freeze  occurring  on  the  morning  of 
April  6,  1911,  when  the  temperature  at 
North  Yakima  dropped  to  26  degrees, 
could  scarcely  be  foreseen,  either  from 
the  weather  map  or  from  local  observa- 
tions, but  it  is  a  type  of  local  freeze 
which  should  be  studied  and  for  which 
the  local  observer  should  be  constantly 
on  guard. 

The  ensuing  freezes,  which  occurred 
with  unusual  frequency  and  severity  for 
this  section,  were  more  easily  foreseen. 
Between  the  inclusive  dates  of  April  5 
•and  15  nine  heavy  frosts  were  recorded 
in  North  Yakima,  and  during  the  first 
half  of  the  month  there  were  more  than 
this  number  In  the  neighborhood  of  Moxee 
and  on  the  low  ground  below  Union 
Gap.  Seven  times  the  minimum  temper- 
ature dropped  to  28  degrees  or  lower  at 
the  North  Yakima  station.  The  severest 
freeze  of  the  entire  period  occurred  on  the 
morning  of  the  13th  of  April.  The 
North  Yakima  station  registered  24  de- 
grees; in  Moxee  16  degrees  was  reached, 
and  the  temperature  in  the  lower  valley 
ranged  from  17  degrees  at  Sunnyslde  to 
28  degrees  at  Parker  Heights. 
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On  the  two  momings  following  what 
was  very  nearly  a  repetition  of  the  phe- 
nomenal temperatures  of  the  13th  was 
experienced.  It  was  undoubtedly  a  stren- 
uous period  for  the  fruit  men  and  one 
which  Is  not  likely  to  be  repeated  for 
many  years.  It  showed  the  necessity  of 
using  an  ample  number  of  smudge  pots 
and  also  the  value  of  orchard  firing  on 
a  large  scale,  showing  the  greater  ease 
of  heating  a  large  district  than  a  small 
one,  or  one  In  which  heating  Is  practiced 
only  In  a  sporadic  way. 

North  Taklma  men  were  unsuccessful 
In  maintaining  safe  temperatures,  partly 
because  they  used  too  few  pots — generally 
about  40  to  60  to  the  acre— and  partly 
because  each  heated  orchard  was  sur- 
rounded by  unheated  ones,  and  the  wind, 
which  was  a  feature  of  several  frosty 
nights,  effected  a  dispersion  of  heat  and 
smoke.  When  practically  all  the  orchard- 
ists  fire,  windy  conditions  can  much  bet- 


ter be  coped  with.  On  the  morning  of 
the  11th  In  particular  orchardlsts  re- 
ported that  whereas  under  ordinary  cir- 
cumstances they  could  raise  the  tempera- 
ture six  degrees  to  seven  degrees  with  55 
pots  to  the  acre,  on  this  morning  It  could 
only  be  raised  three  degrees.  On  the 
south  slope  of  Nob  Hill  the  smoke  blew 
rapidly  away,  scarcely  reaching  the  lower 
branches  of  the  trees. 

It  was  on  this  night  (lOth-llth)  that 
the  severest  freeze  occurred  In  the  Nob 
Hill  and  Frultvale  districts,  which  are 
generally  least  affected  by  frost,  the  for- 
mer being  considered  Inmiune.  The  ther- 
mometer In  the  Weather  Bureau  shelter 
In  North  Yakima  registered  29  degrees, 
and  In  Moxee  28  degrees;  31  degrees  was 
reported  from  Parker,  28  degrees  from 
Zlllah,  and  33  degrees  from  Sunnyslde. 
That  conditions  as  usually  experienced 
suffered  a  complete  reversal  will  be  seen 
when  It  Is  stated  that  the  temperature 
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Fig.  3.     Yakima  Valley  Fruit  District. 


— After  Reed. 
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on  Nob  Hill  and  Frultvale  yaried  between 
20  degrees  and  23  degrees.*  The  reports 
from  these  districts  showed  much  uni- 
formity and  many  readings  were  made 
from  reliable  instruments.  Moxee  varied 
only  a  degree  from  North  Yakima,  and 
Sunnyside,  which  more  often  corresponds 
with  Moxee,  was  even  warmer.  An  inter- 
esting problem  is  here  presented  and  its 
solution  may  disclose  some  interesting 
facts.  The  following  is  suggested  by  ob- 
servations this  spring: 

A  study  of  a  topographic  map  of  the 
region  should  be  made  in  order  to  appre- 
ciate the  situation.  The  Yakima  valley  is 
inclosed  on  all  sides  by  mountain  ranges 
vanring  from  2,500  to  3,000  feet  in  height 
and  higher  in  the  Cascades  to  the  west 
Access  is  had  to  the  valley  by  two  gaps 
on  the  north  and  one  on  the  south.  Noc- 
turnal air  drainage  will  always  be  from 
north  to  south  under  normal  conditions, 
following  the  slope  of  the  land,  and  ob- 
servations show  this  actually  to  be  the 
case.  Frultvale  and  the  northern  slope 
of  Nob  Hill  are  the  first  to  benefit  by  the 
northwest  breeze  from  the  Naches  can- 
yon, as  they  lie  directly  in  its  course 
and  in  close  proximity  to  the  Nachez 
gap,  from  which  it  issues.  There  may 
be  a  similar  breeze  from  Selah  gap,  a 
little  to  the  eastward,  but  observations 
do  not  cover  this  point,  nor  are  there 
any  extensive  orchards  in  line  with  Selah 
gap  to  benefit  by  such  a  breeze  if  there 
were  one. 

The  Naches  valley  above  Naches  gap 
forms  a  natural  reservoir  for  the  air 
drainage  from  a  vast  mountainous  area, 
and  it  is  natural  to  conclude  that  when 
the  convergent  air  is  expelled  into  the 
Yakima  valley  below  through  the  outlet 
formed  by  Naches  gap  a  mixing  of  the 
air  and  possibly  an  adiabatic  warming  en- 
sues, which  would  account  for  the  com- 


*  This  statement  was  based  oo  temperatures 
as  recorded  at  Sciidder*s  station,  located  at  the 
mouth  of  the  Moxee  valley.  Had  we  more  sta- 
tions In  the  valley  southeast  of  Scudder*s  I  be- 
lieve they  would  show  that  minimum  tempera- 
tures do  not  vary  a  frreat  deal  from  those  re- 
corded at  Bender's  station  in  North  Yakima. 
The  district  at  the  junction  of  the  Moxee  and 
Yakima  valleys,  represented  by  the  Scudder  sta- 
tion. Is  probably  the  coldest  in  the  re^on  above 
Union  ifap.  due  to  the  air  drainage  from  not 
only  the  Selah  nnd  Naches  valleys,  but  also 
from  the  Upper  Moxee. 


paratively  higher  temperatures  encoun- 
tered in  the  region  lying  directly  in  its 
path,  as  at  Frultvale,  and  the  comparar 
tively  lower  temperatures  in  the  Fair- 
view  and  Moxee  districts,  which  lie  sev- 
eral miles  southeast  of  Frultvale. 

The  Weather  Bureau  station  is  located 
in  the  city  of  North  Yakima,  and,  there- 
fore, between  the  two  districts  under  dis- 
cussion, Frultvale  being  northwest  of  the 
city  and  Falrview  and  Moxee  southeast. 
The  thermometer  at  this  station  strikes  a 
pretty  fair  mean,  for  while  Fairview  Is 
often  two  degrees  and  Moxee  five  degrees 
to  eight  degrees  colder  than  the  North 
Yakima  station,  Frultvale  is  usually  a 
few  degrees  warmer.  As  the  breeze  from 
Selah  gap  spreads  out  and  flows  across 
the  valley  It  loses  its  force,  its  tempera- 
ture is  lowered  by  radiation,  and  with 
further  southeastward  movement  its 
character  is  changed  from  a  protective 
wind  to  a  more  or  less  destructive  one. 

On  the  morning  of  the  11th,  when  the 
conditions  in  these  districts  reversed,  a 
freezing  wind  was  blowing  from  the  south 
and  southwest,  having  blown  from  this 
quarter  throughout  the  night.  There  was 
no  counter  breeze  from  Naches  gap,  and 
the  minimum  temperature  reported  from 
the  Naches  valley  above,  a  district  from 
which  comparatively  high  temperatures 
are  usually  looked  for,  was  22  degrees. 
Thus  it  appears  that  strong  connection 
exists  between  a  reversal  of  the  customary 
wind  direction  and  a  reversal  of  tempera- 
ture conditions  in  the  several  localities 
under  discussion. 

Boise 

Edward  L.  Wells 
(See  diagram  C) 

The  Boise  valley  is  well  suited  to  the 
growing  of  such  fruits  as  apples,  pears, 
prunes,  sour  cherries,  and  common  ber- 
ries. Some  fruit  has  been  grown  in  the 
valley  for  many  years,  but  it  is  only  with- 
in the  last  few  years  that  sdentiflc  fruit 
growing  on  a  commercial  scale  has  be- 
come an  important  Industry. 

While  the  entire  region  is  more  or  less 
subject  to  spring  frosts  these  frosts  are 
rarely  sufficiently  severe  to  cause  wide- 
spread damage.  For  this  reason,  prior  to 
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1909,  comparatively  little  attention  was 
given  to  measures  to  protect  fruit  from 
frost  Injury.  The  spring  of  1909  was 
one  noted  for  a  succession  of  damaging 
frosts,  resulting  In  almost  a  complete 
failure  In  many  orchards.  This  failure 
turned  the  attention  of  the  growers  to- 
ward protective  measures,  and  some  of 
the  more  progressive  of  them  provided 
themselves  with  oil  pots  and  oil  for  use 
In  1910.  The  spring  of  1910  was  much 
more  favorable  for  fruit  than  that  of 
1909,  so  much  so  that  there  was  a  good 
yield  of  fruit  In  most  of  the  unprotected 
orchards,  as  well  as  In  those  that  were 
protected.  This  being  true,  there  was 
little  Increase  In  1911  over  the  area 
heated  In  1910;  the  entire  area  In  the 
upper  part  of  the  valley  adjacent  to 
Boise  probably  not  exceeding  1,000  acres. 
Like  that  of  1910,  the  spring  of  1911  was 
not  a  good  one  to  demonstrate  the  effi- 
ciency of  protective  measures,  for  while 
some  very  low  temperatures  were  ex- 
perienced, these  low  temperatures  oc- 
curred when  the  buds  were  least  suscep- 
tible to  Injury,  and  little  damage  oc- 
curred that  could  be  directly  traced  to 
frosts. 


It  Is  probable  that  orchard  heating 
will  not  become  common  In  this  valley 
as  It  Is  In  the  Grand  valley  In  Colorado 
and  In  the  Rogue  River  region  In  Oregon, 
until  another  season  like  that  of  1909 
Is  experienced,  when  the  practical  value 
of  heating  can  be  demonstrated. 

The  topography  of  this  region  Is  pe- 
culiar and  gives  rise  to  some  weather 
conditions  that  make  frost  forecasting 
a  difficult  matter.  The  Boise  river.  In 
Its  upper  reaches,  flows  through  a  rugged 
mountainous  region.  About  six  miles 
southeast  of  Boise  It  emerges  from  a 
deep  box  canyon,  the  mouth  of  which 
marks  the  head  of  what  Is  known  as  the 
Boise  valley,  which  extends  thence 
northwestward  with  Increasing  width  to- 
ward the  Snake  river.  Northeast  of 
Boise  are  the  Boise  mountains,  reaching 
In  12  miles  an  elevation  of  7,500  feet,  or 
4,800  feet  above  the  city.  Toward  the 
southwest  the  ground  rises  in  a  series 
of  widening  benches.  Through  this  bench 
land,  where  most  of  the  large  orchards 
are  located,  run  several  water  courses, 
rather  unimportant  naturally,  but  form- 
ing a  means  for  air  and  water  drainage, 
and    apparently    playing   an   Important 
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Fig.  4.     Boise  Valley  Fruit  District. 
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part  in  determining  local  temperatures 
on  frosty  nights.  The  entire  region  may 
be  classed  as  arid,  having  approximately 
13  inches  of  precipitation  annually  at 
Boise,  and  somewhat  less  at  points  away 
from  the  mountains.  Water  for  irriga- 
tion is  supplied  by  the  Boise  river. 

In  fair  weather  there  is  quite  a  no- 
ticeable mountain  and  valley  breeze 
blowing  down  the  valley,  or  from  the 
southeast  from  early  morning  to  about 
10  a.  m.  and  up  the  valley  or  from  the 
northwest  in  the  afternoon.  Frosts  oc- 
cur ordinarily  upon  the  approach  of  a 
strong  high-pressure  area  from  the 
northwest.  The  outflow  from  this  high, 
combined  with  the  ascending  currents 
already  mentioned,  makes  a  strong 
northwesterly  wind  In  the  afternoon, 
which  has  come  to  be  considered  as  the 
surest  indication  of  frost.  At  night,  in 
addition  to  the  ordinary  nocturnal  les- 
sening of  the  wind  velocity,  the  descend- 
ing current  opposes  the  outflow  from  the 
high,  causing  a  stagnation  of  the  air 
highly  favorable  for  the  occurrence  of 
low  temperatures  near  the  ground.  At 
such  times  there  is  a  noticeable  tendency 
for  the  colder  air  to  settle  into  the  shal- 
low depressions  along  the  water  courses 
already  mentioned.    When  conditions  for 


rapid  radiation  are  particularly  favor- 
able no  two  thermometers  in  the  valley 
will  indicate  the  same  temperature.  At 
other  times  the  distribution  of  tempera- 
ture is  fairly  uniform.  Whenever  there 
is  any  considerable  amount  of  wind  at 
night  frost  does  not  occur. 

Sometimes  when  the  crest  of  the  high 
reaches  or  passes  this  region  before 
morning  an  easterly  wind  will  spring  up. 
A  brisk  easterly  wind,  coming  as  it  does 
off  the  mountain  range,  partakes  of  the 
nature  of  a  Chinook.  Usually  the  effect 
of  these  chinooks  Is  hardly  noticeable 
except  over  Boise  and  the  belt  of  land 
lying  between  the  foothills  and  the  river. 
Sometimes,  however,  the  efTect  becomes 
noticeable  on  the  bench  lands,  and  on 
rare  instances  the  chinook  has  been 
kno^n  to  pass  over  the  city  and  mate- 
rially affect  the  temperature  on  the 
bench. 

Lewiston-Clarkston  District 

For  the  purpose  of  a  study  of  the  tem- 
perature conditions  at  different  points  in 
the  valley  a  temperature  station  was  es- 
tablished in  a  favorable  location  in  the 
Clarkston  (Wash.)  section,  one  and  a 
half  miles  southwest  of  the  Weather 
Bureau  station. 
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Owing,  however,  to  the  fact  that  or- 
chardists  have  not  taken  up  the  idea  of 
orchard  heating  to  the  extent  that  has 
characterized  certain  other  sections, 
there  has  not  been  given  the  careful 
study  to  conditions  here  as  elsewhere. 

COLORADO 

Grand  Jnnetlon  District 

The  most  distinctive  climatic  feature 
of  this  section,  especially  of  its  lower 
valleys,  is  the  comparative  uniformity 
of  the  weather  conditions  from  day  to 
day.  This  is  due  to  the  high  mountains, 
which  practically  surround  the  section 
and  deflect  the  course  of  low  pressure 
areas.  A  storm  approaching  from  the 
west  will  usually  cross  the  Ck)ntinental 
Divide  either  to  the  north  or  the  south 
of  Colorado,  where  the  height  of  the 
mountains  is  less.  In  consequence,  the 
sudden  changes  that  attend  the  passing 
of  a  low  center  are  rarely  experienced 
here.  Severe  cold  waves,  so  common 
on  the  Eastern  plains,  are  comparatively 
rare.  There  is,  on  the  contrary,  a  ten- 
dency for  a  stationary  area  of  high  pres- 
sure to  form  over  this  region  in  winter, 
where  it  may  remain  for  days,  and  even 
weeks,  together.  When  one  of  these 
highs  controls  the  weather,  the  sky  is 
clear,  the  wind  light,  and  of  the  moun- 


tain and  valley  type,  the  day  tempera- 
tures are  moderately  high  and  remark- 
ably uniform,  and  the  nights  cool,  but 
seldom  excessively  cold,  except  when  the 
ground  is  covered  with  snow,  and  where 
the  air  drainage  is  poor. 

The  annual  mean  temperatures  range 
from  52.5  degrees,  at  Grand  Junction,  to 
less  than  32  degrees,  at  the  higher  levels. 

The  night  temperatures  depend  large- 
ly on  the  topography,  air  drainage  exert- 
ing a  greater  control  over  this  factor 
than  does  the  absolute  elevation.  The 
mildest  weather,  in  cold  spells,  is  found 
where  the  night  wind  is  the  strongest, 
which  is  usually  below  the  larger  can- 
yons. The  comparative  freedom  from 
frost  experienced  by  such  regions  has 
led  to  the  development  of  an  extensive 
fruit-growing  industry. 

The  growing  season,  or  interval  when 
frost  is  not  to  be  expected,  varies  great- 
ly in  different  localities.  Where  longest 
(in  the  Grand  valley),  it  extends  from 
early  in  April  to  late  in  October;  above 
9,000  feet,  frost  may  be  expected  every 
month.  It  is  probable  that  the  growing 
season  is  longer,  in  most  localities,  than 
is  indicated  by  the  attached  frost  table; 
a  temperature  of  32  degrees,  which  is 
taken  as  the  standard,  is  not  generally 
destructive  to  the  staple  crops. 


Average  Date  of  Killing  Frosts 


Stations 


Cedar  Edge 

Colbran 

Delta 

Durango 

Grand  Junction 
Grand  Valley.. 

Lay 

Mancos 

Meeker 

Montrose 

Pagoda 

Faonia 

Silt 

T.  S.  Ranch... 


Length 

of  record 

years 


11 

8 
13 
12 
16 
14 

9 
10 
14 
10 
13 

8 
12 

8 


Last  in 
Spring 


May  20 

May  26 

May  16 

May  28 

April  18 

May  10 

June  16 

June  9 

June  12 

May  16 

June  12 

May  5 

May  21 

April  27 


First  in 
Fall 


Sept.  23 

Sept.  24 

Sept.  25 

Sept.  26 

Oct.  18 

Sept.  29 

Sept.  6 

Sept.  17 

Sept.  12 

Oct.  2 

Sept.  3 

Oct.  3 

Sept.  27 

Oct.  10 


Precipi- 
tation 
Av.  Annual 
Inches 


11.02 
15.16 

7.82 
17.61 

8.74 
12.30 
12.70 
16.88 
16.10 

9.50 
18.26 
12.16 
11.99 
10.69 
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In  the  lower  yalleys  the  amount  of 
sunshine  is  large,  especially  during  the 
summer  months;  the  greatest  cloudiness 
is  usually  found  in  spring. 

At  the  lower  leyels  the  wind  move- 
ment is  light,  and  is  commonly  of  the 
mountain  and  valley  type.  The  wind 
blows  toward  the  mountains  in  the 
afternoon,  and  in  localities  attains  con- 
siderable velocity.  After  sunset  the 
wind  subsides,  and  toward  morning 
there  is  a  light  breeze  from  the  moun- 
tains toward  the  lower  levels.  At  the 
summits  of  the  mountains  the  winds  are 
generally  from  the  west,  and  are  fre- 
quently very  strong  in  winter  and 
spring. 

The  precipitation,  up  to  the  10,000- 
foot  level,  is  fairly  represented  by  the 
table.  It  will  be  seen  that,  in  the  princi- 
pal agricultural  districts,  the  average 
is  less  than  15  inches,  and  is  less  than 
10  inches  over  important  areas.  There 
is  an  increase  in  precipitation  with  alti- 
tude up  to  the  highest  points  where  ob- 
servations have  been  made;  an  annual 
mean  of  more  than  40  inches  is  indi- 
cated for  certain  localities. 

By  far  the  most  important  part  of  the 
precipitation  occurs  in  winter  and  early 
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Vlg.  6.  Grand  Junction  Fruit  District.  Show- 
ing Position  of  District  Below  the  8.000-foot 
level.    (U.  S.  Weather  Bureau.) 


spring,  March  and  April  being  usually 
the  months  of  heaviest  snowfall.  In  the 
southern  counties  there  is  a  pronounced 
tendency  toward  drought  in  late  spring 
and  early  summer;  June  is  often  prac- 
tically rainless.  BVom  the  latter  part 
of  July  until  September,  thunderstorms 
are  common,  but  the  precipitation  is  sel- 
dom heavy,  except  in  the  San  Juan 
mountains. 

The  snowfall  in  the  lower  valleys  is 
light,  and  remains  on  the  ground  but  a 
short  time.  With  increasing  elevation, 
the  depth  increases  rapidly;  near  the 
mountain  summits  a  total  fall  of  over 
30  feet  has  been  observed  in  a  single 
year.  At  the  very  highest  levels,  prac- 
tically all  the  precipitation  is  in  the 
form  of  snow.  Although  the  depth  of 
snow  varies  much  from  year  to  year, 
the  fall  is  so  great  that  there  are  but 
few  streams  in  this  section  that  do  not 
carry  enough  water  for  present  needs, 
even  in  a  dry  season. 

Frederick  H.  Brandeitburg, 

District  Fbrecaster. 

The  Occurrence  of  Injiuioiis  Spring  Tem- 
peratures in  the  Fmlt  Districts  of 
Western  Colorado 

The  fruit  district  under  consideration 
embraces  portions  of  the  Orand  and 
Gunnison  valleys  and  branches  thereof 
in  Mesa,  Delta,  Montrose  and  Garfield 
counties  in  Western  Colorado.  The  fruits 
principally  raised  are  apples,  peaches 
and  pears.  On  account  of  variations  in 
elevation,  topography,  air  drainage,  etc., 
fruit  in  some  sections  reaches  a  tender 
stage  and  is  liable  to  injury  (sometimes 
by  the  latter  part  of  March),  while  that 
in  other  sections  is  still  dormant.  But, 
on  the  other  hand,  the  later  localities  are 
the  most  likely  to  be  visited  by  late 
spring  freezes,  and  danger  there  is  not 
entirely  over  until  after  the  first  of  June. 

The  Grand  valley  fruit  section  is  the 
lowest  in  elevation  in  the  district  and, 
in  general,  the  earliest.  Near  the  upper 
end  it  is  narrow,  and  protected  on  the 
north  by  the  Little  Book  cliffs,  which 
rise  more  than  a  thousand  feet  abruptly 
almost  from  the  edge  of  the  orchards. 
In  general  the  valley  slopes  towards  the 
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Grand  riyer,  and  down  stream  at  the 
ayerage  rate  of  about  ten  feet  per  mile; 
80  that  air  drainage  is  generally  good, 
especially  in  the  upper  and  middle  por- 
tions. Also,  in  the  narrow  upper  end 
mountain  and  yalley  and  canyon  breezes 
are  naturally  strongest  and  most  effi- 
cient in  stirring  and  warming  up  the 
air  on  frosty  nights.  So  that  Palisade, 
especially  that  portion  close  to  the  cliffs, 
is  the  earliest  locality  and  the  least  like- 
ly to  be  injured  by  late  spring  freezes. 

Outside  the  Grand  yalley  the  orchards 
are  generally  located  on  hillsides,  slop- 
ing mesas  or  benches,  or  in  narrow  yal- 
leys,  so  that  air  drainage  is  usually 
good.  For  example,  the  fruit  in  the 
Paonia  section  is  largely  raised  on  the 
comparatiyely  steep  sides  of  the  yalley 
of  the  North  Fork  of  the  Gunnison  riyer 
and  in  the  narrow  yalley  bottom,  down 
which  a  wind  usually  blows  during  the 
latter  part  of  the  night  and  in  the  early 
morning,  especially  during  clear  weath- 
er. 

Damaging  spring  temperatures  are 
most  likely  to  occur  in  the  district  when 
a  high-pressure  area  of  considerable  en- 
ergy adyances  in  the  rear  of  a  low- 
pressure  area  across  this  part  of  the 
state  from  the  northwest.  If  the  high 
has  adyanced  so  far  that  the  district 
lies  well  within  it,  local  air  drainage 
produces  considerable  differences  in  min- 
imum temperature.  But  if  the  district 
lies  in  the  region  of  circulation  between 
the  high  and  the  low  (particularly  if 
the  latter  be  ylgorous  and  lie  central 
oyer  the  southern  part  of  the  eastern 
slope  of  the  Rocky  mountains),  tem- 
peratures will  be  more  nearly  uniform, 
and  mountain  and  yalley  and  canyon 
breezes  are  likely  to  be  weakened  or  en- 
tirely counteracted.  If  the  center  of  the 
high  pass  some  distance  north  of  the 
district,  some  cloudiness  may  be  ex- 
pected (especially  if  there  be  a  low  oyer 
Arizona),  and  temperature  fall  will  be 
retarded.  It  has  been  found  that  there 
is  no  useful  relation  from  the  yiewpoint 
of  the  forecaster,  between  the  eyening 
dew-point  and  the  minimum  tempera- 
ture  the    following   morning;    although 


the  quantity  of  moisture  in  the  air  af- 
fects radiation  and  hence  the  fall  of 
temperature.  The  minimum  tempera- 
ture on  an  April  morning  at  Grand 
Junction  is  usually  about  flye-eighths  of 
the  maximum  temperature  of  the  preced- 
ing day.  If  the  air  be  yery  clear,  still 
and  dry,  the  minimum  will  be  lower 
than  the  aboye  relation  indicates. 

E.  S.  Nichols, 
Local  Forecaster,  U.  8.  Weather  Bureau. 

METHODS  AHB  OBOANIZATIOH  IS 
FROST  FIGHTDTG 

P.  J.  O'Gaba. 

Efflelency  of  Present  Methods 

The  present  methods  of  frost  preyen- 
tion  by  means  of  fires  and  smudges, 
using  the  yarious  types  of  oil  pots  and 
heaters,  are  by  no  means  perfect.  Per- 
haps in  time  we  will  haye  some  method 
of  orchard  protection  that  is  better  than 
the  oil  pot  now  in  use.  It  must  be  under- 
stood at  the  outset  that  the  orchardist 
cannot  afford  to  equip  his  orchard  with 
apparatus  of  too  costly  a  nature;  it 
must  be  simple,  or  at  least  easily  work- 
able, and  not  too  delicate  for  practicable 
use. 

The  protection  of  orchards  from  frost 
injury  is  not  an  experiment  in  Rogue 
Riyer  yalley.  A  perusal  of  the  records 
will  show  that  the  experimental  stage 
in  practical  orchard  heating  has 
passed.  A  glance  oyer  the  yalley  will 
show  the  large  commercial  orchards 
equipped  with  fuel  pots  for  burning 
crude  oil,  distillate  and  coal,  while  oth- 
ers are  protected  by  means  of  wood,  which 
has  proyen  yery  successful.  A  commercial 
orchardist  who  has  for  the  past  four 
seasons  sayed  his  crop,  yalued  at  more 
than  $1,000  per  acre,  is  not  much  in  need 
of  adyice.  If  the  cost  of  saying  his  crop 
is  well  below  the  maximum  it  would 
seem  that,  for  him,  his  method  must  be 
the  best.  During  the  1911  season  of 
frosts  the  Rogue  Riyer  yalley  orchard- 
ists  did  not  experiment  In  saying  the 
crops  from  frost  injury  a  safe  approxi- 
mation would  put  the  number  of  fires 
used  at  fifty  thousand.  A  large  number  of 
these  were  fuel  pots  burning  crude  oil 
and  distillate,  but  there  was  also  a  yery 
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large  number  of  wood  fires,  which, 
though  somewhat  clumsier  to  handle, 
were  none  the  less  eSectlve  in  obtain- 
ing the  desired  results,  namely,  saving 
the  crops  from  damage. 

Types  of  Orchard  Heaters 
In  a  commercial  way,  the  types  of 
pots  used  are  the  Fresno,  Bolton  and 
Hamilton.  The  Ideal  coal  pot  was  In  use 
during  the  1910  and  1911  frost  periods. 
It  Is  not  the  object  of  this  article  to  dis- 
cuss the  relative  merits  of  the  different 
types  of  pots.  The  writer,  however,  has 
contended  that  the  simplest  type,  which 
of  course,  will  be  the  least  espeoalTe,  la 
the  one  which  will  grow  In  favor  with 
the  fruit  growers.  A  lard  pall  type  Is 
Juat  as  effldeut  as  the  Fresno  pot  with 
Its  row  of  holes  near  the  upper  rim.  The 
Bolton  pot  has  one  disadvantage  with 
respect  to  the  arrester,  or  partial  cover, 
which  Is  placed  over  the  mouth  of  the 
pot.  No  doubt  in  burning  2S-degree  test 
distillate  this  type  of  pot  will  work  very 
nicely,  but  with  crude  oil  or  slop  distil- 
late the  heavy  coating  of  aoot  will  tend 
to  clog  the  openings  and.  In  the  course 
of  a  night's  use,  will  have  a  marked  ef- 
fect In  reducing  the  efficieacy  of  the  pot 
it  may  even  clog  so  much  as  to  put  out 
the  flame.  However,  this  pot,  used  open 
and  without  arrester,  may  be  equal  to 
the  Fresno  or  lard  pall  type,  and  has 
proven  so  in  actual   teat,  since,  burned 


Fig.  1. 

that  way.  It  Is  practically  the  same  as 
the  other  two  types.  The  Hamilton 
heater  Is  so  arranged  aa  to  increase  or 
decreaae  the  burning  aurface  so  as  to 
regulate  the  amount  of  heat.  This  pot, 
which  is  made  In  the  form  of  a  rectan- 
gular trough,  Is  not  so  saving  of  fuel  as 
might  he  supposed,  since  there  la  often 
a  tendency  for  the  flame  to  burn  back  of 


the  apron  which  hangs  downward  from 
the  sliding  cover,  and  which  regulates, 
or  Is  auppoaed  to  regulate,  the  amount 
ot  fuel  burned.  The  Ideal  coal  beater  la 
designed  to  hold  25  to  30  pounds  ot  coal, 
and  la  very  aatlsfactory  so  far  as  heat- 
ing la  concerned,  hut  the  fact  that  a 
great  deal  of  time  Is  required  to  lay  the  ~ 
flres,  or  prepare  the  heaters,  is  some- 
what  against   their   us&     There    are    a 


Fig.  2.  on  Btove  Trpe. 
large  number  of  heaters  on  the  market, 
each  one  with  Ita  particular  claim  for 
elUciency;  but  as  yet,  with  the  fuels  we 
haye.  It  Is  a  question  as  to  what  superi- 
ority one  type  may  have  over  another. 
So  far  there  has  been  no  real  efficiency 
test  made  In  any  part  of  the  country 
where  heaters  have  been  used  side  by  side 
under  absolutely  like  condlttons.  It  is 
the  young  orchard,  which  covers  only  a 
small  part  ot  the  ground  and  trapa  lit- 
tle heat,  with  the  fruiting  area  very 
low  down  near  the  ground,  that  la  diffi- 
cult to  protect  from  frost  injury.  A  teat 
in  such  an  orchard  would  really  be 
worth  while. 

Fnels 
The  fuela  used  are  crude  oil,  Z8-degree 
teat  dlatlllate,  coal,  wood  (old  rails  and 
cordwood),  straw,  sawdust  and  manure, 
the  latter  being  mainly  used  to  produce 
a  dense  smudge.  One  of  the  greatest 
difflcultlea  in  the  uae  of  crude  oil  and 
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slop  distillate  is  the  presence  of  water, 
which  tends  to  extinguish  the  flame  or 
cause  the  pots  to  boil  over.     The  pres- 
ence of  water  in  crude  oil  is  due  to  the 
fact  that  water  is  forced  into  the  rifled 
delivery  pipes  as  a  jacket  so  that  the  oil 
will  flow  readily.     Crude  oil  cannot  be 
forced  through  long  lines  of  pipe  without 
this  water   jacket.    Outside    of  the  fact 
that  the  crude  oil  often  contains  water,  it 
has   a   very   great   tendency   to    deposit 
large  amounts  of  soot  on  the  trees,  as 
well  as  tending  to  clog  certain  types  of 
pots.     Besides,  a  very  large  amount  of 
residuum  is  left  behind  so  that  a  second 
or  a  third  fllllng  will  so  coat  the  sides 
and  bottom  of  the  pot  that  it  will  hold 
much  less  oil  in  future  flUings,  and  will, 
therefore,  burn  for  a  much  shorter  peri- 
od.    For  instance,  a  pot  that  will  hold 
one  gallon  when  clean  will  not  hold  more 
than  three-fourths  of  a  gallon  after  hav- 
ing  been    burned   two   or   three    times. 
This  is  a  very  serious  defect,  and  one 
that  cannot  be  overlooked.     The   crude 
oil  from  the  wells  of  the  Pacific  coast 
is   unlike   that   of   the   East   or   Middle 
West  in  that  it  has  an  asphaltum  base. 
No    matter    what    the    type    of     pot,    a 
heavy  asphaltum  oil  cannot  be  perfectly 
burned;    that   is   to   say,   combustion   is 
not     complete.      The    heavy    asphaltum 
base  requires  a  much  larger  amount  of 
oxygen  than  even  the  best  type  of  pot 
can  furnish,  hence  the  large  amount  of 
residuum  left  on  the  sides  and  bottom 
of  the  pot.     The  oils  of  the  East  have 
a  parafflne  base  and  bum  much  better. 
At  this  time,  however,  it  would  seem  im- 
possible  to   bring   this   oil    in   so   as   to 
compete  with  the  Pacific  coast  product. 
The    freight    charges    would    bring    the 
price  up  to  a  point  where  Its  use  would 
be  prohibitive. 

The  distillate  burns  readily,  leaves  but 
very  little  deposit  and  does  not  tend  to 
produce  so  much  soot.  This  is  what  is 
called  the  28-degree  test.  Its  cost  to  the 
growers  is  very  much  above  that  of 
crude  oil,  and,  therefore,  was  not  used 
in  1911.  The  distillate  used  is  known 
as  "slop"  distillate,  and,  although  it  was 
supposed  to  test  23  degrees,  it  has  been 


found  to  test  about  20  degrees,  or  per- 
haps a  little  more.  This  slop  distillate 
proved  to  be  very  little,  if  any,  better 
than  the  crude  oil,  since  some  of  it  con- 
tained water;  and,  besides,  it  tended  to 
produce  a  great  deal  of  soot  The 
amount  of  residuum  left  in  the  pots  was 
in  many  cases  nearly  equal  to  that  left 
by  the  crude  oil.  Both  the  crude  oil  and 
the  slop  distillate  will  eventually  be  re- 
placed by  a  better  fuel.  We  will  either 
use  a  distillate,  such  as  the  28-degree 
test,  or  the  lighter  paraflSine  oils  of  the 
East.  The  cost  of  crude  oil  laid  down 
at  Medford  is  about  four  and  one-half 
cents  per  gallon,  and  that  of  the  slop 
distillate  six  and  one-quarter  cents  per 
gallon.  The  28-degree  test  distillate,  in 
1910,  cost  the  growers  approximately 
nine  cents  a  gallon.  The  greatest  ele- 
ment of  cost  in  obtaining  these  crude 
products  is  the  high  freight  charge. 
Crude  oil  at  the  wells  in  California  is 
worth  scarcely  two  cents  a  gallon,  and 
the  distillates,  which  are  refinery  prod- 
ucts, do  not  cost  more  than  twice  that 
figure. 

By  some  of  the  fruit  growers  wood 
has  been  used  for  several  years.  That 
wood  has  been  effective  in  preventing 
frost  injury  even  when  the  temperature 
may  run  very  low  is  proven  by  an  exam- 
ination of  the  orchards  where  wood  was 
properly  used.  In  connection  with  the 
wood  one  grower  used  a  small  amount 
of  crude  oil,  which  he  threw  upon  the 
wood  fires  ranged  along  the  east  side  of 
the  orchard  so  as  to  produce  a  dense 
smudge  just  before  sunrise.  In  the  Hol- 
lywood orchard  wood  was  also  used  for  its 
heating  effect,  and  the  dense  smudge  was 
produced  by  adding  quantities  of  stable 
manure  to  the  wood  fires.  An  examina- 
tion of  the  orchard  showed  that  the 
method  worked  very  well.  In  other  or- 
chards the  same  scheme  of  using  wood 
and  manure  was  carried  out,  and  excel- 
lent results  were  obtained.  In  some  very 
small  orchards  sawdust  and  shavings, 
put  into  large  paper  sacks  and  satur- 
ated with  crude  oil,  also  proved  to  be 
quite  effective.  These  fires  burned  from 
six  to  seven  hours,  giving  off  a  consid- 
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erable  amount  of  heat  and  a  very  dense 
smudge. 

Methods  of  Lighting 
The  methods  of  lighting  the  different 
fuels  are  not  difficult  With  crude  oil 
and  distillate  a  small  amount  of  gasoline 
or  kerosene,  squirted  from  an  oil  can 
onto  the  surface  of  the  oils,  was  easily 
ignited  by  a  torch.  In  most  cases  the 
torches  were  home-made  afTairs,  but 
were  none  the  less  serviceable.  A  man 
could  easily  light  the  pots  as  fast  as 
he  could  walk.  The  cover  on  the  pot 
was  quickly  thrown  off,  a  few  drops  of 
kerosene  or  gasoline  spilled  on  the  sur- 
face of  the  oil  and  the  torch  quickly  ap- 
plied; this  is  the  work  of  but  a  moment, 
and  scarcely  needed  a  stop  on  the  part 
of  the  operator.  In  order  to  ignite  the 
wood  it  is  necessary  to  pile  it  in  a  par- 
ticular way.  Fine  material  is  not  abso- 
lutely necessary  if  the  wood  is  dry.  A 
kerosene  can  and  a  torch  are  all  that  is 
needed.  A  small  amount  of  kerosene 
spilled  on  the  wood,  which  is  piled 
"dove-tail"  fashion,  and  the  torch  applied 
will  easily  start  it.  During  the  past  sea- 
son of  frosts  some  difficulty  was  experi- 
enced in  lighting  the  wood  on  account  of 
the  fact  that  during  the  week  previous 
there  had  been  a  heavy  precipitation 
amounting  to  about  1.27  inches.  How- 
ever, this  exigency  was  overcome  by  us- 
ing kindling  and  a  little  more  kerosene 
and  some  crude  oil.  In  using  wood  the 
particular  thing  to  keep  in  mind  is  that 
it  should  be  dry.  Frost  conditions  are 
almost  certain  to  follow  a  heavy  rain, 
and  this  was  particularly  true  during 
this  season. 

Planning  the  Frost-Fighting  Campaign; 
Number  of  Pots  or  Fires  per  Acre 

The  work  of  planning  the  frost-fight- 
ing campaign  really  begins  the  previous 
fall.  If  crude  oil  or  distillate  is  the  fuel 
to  be  used  the  pots  must  be  purchased 
so  as  to  be  on  the  ground  not  later  than 
the  last  week  of  March,  even  though 
frosts  do  not  usually  occur  before  the 
first  week  of  April.  The  fuel  oil  is  also 
ordered  in  tank  cars  of  6,000  to  10,000 
gallons  each,  and  upon  delivery  is  emp- 


tied into  large  storage  tanks  on  the 
ranches.  These  tanks  are  usually  of 
concrete,  and  are  placed  upon  an  eleva- 
tion so  that  the  work  of  unloading  the 
delivery  wagons,  as  well  as  the  subse- 
quent filling  of  the  tank  wagons  for  de- 
livery to  the  pots  in  the  orchard,  is 
effected  by  gravity.  Pumping  crude  oil 
is  rather  an  impossible  task,  or  a  diffi- 
cult one  at  best,  especially  when  it  is 
cold.  Distillate  is  easier  to  handle,  but 
the  gravity  method  of  handling  it  is 
much  quicker  and  saves  a  lot  of  work. 
The  method  of  filling  the  pots  is  usually 
by  means  of  a  large  hose  attached  to  a 
gate  valve  on  the  delivery  tank.  An- 
other method  is  to  use  large  buckets 
with  which  to  fill  the  pots.  When  this 
method  is  used  the  hose  is  dispensed 
with,  and  only  a  large  gate  valve  or  mo- 
lasses gate  is  used.  Six  men  working 
eight  hours  can  easily  fill  2,000  pots.  The 
number  of  pots  to  be  used  per  acre  will 
vary  within  wide  limits.  Large  spread- 
ing trees,  with  the  fruit  borne  not  low- 
er than  four  feet  from  the  ground,  may 
easily  be  protected  from  the  most  serious 
freeze  we  have  experienced  during  the 
past  four  years  by  using  sixty-five  to 
seventy  pots  per  acre.  However,  it  is  to 
be  understood  that  the  sides  or  outside 
rows  should  be  reinforced  by  at  least  two 
rows  of  pots.  This  is  especially  true  of 
the  sides  of  orchards  In  the  direction  of 
the  prevailing  wind.  However,  it  is  a 
good  plan  to  reinforce  all  sides  so  as  to 
meet  any  emergency.  During  the  1911 
season  sixty-five  pots  burning  slop  distil- 
late saved  the  Potter  and  Goold  pear 
orchard  when  the  temperature  outside 
of  the  orchard  registered  20  degrees  by  a 
tested  thermometer.  The  results  in  this 
orchard  are  so  clear  that  there  is  no  mis- 
taking the  effectiveness  of  syBtematic 
orchard  heating.  A  few  pear  trees  of 
the  same  variety  standing  about  ten  rods 
outside  of  the  heated  area  lost  their  en- 
tire   crop. 

The  number  of  pots  to  be  used  will 
depend  upon  the  geographical  position  of 
the  orchard,  its  elevation,  and  the  size 
and  height  of  the  crop  bearing  portion 
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of  the  trees.    In  a  young  orchard  of  per- 
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haps  four  to  eight  years  of  age  it  will 
take  two  or  three  times  as  many  pots  as 
in  an  old  orchard  with  spreading  limbs 
almost  touching  each  other  and  effective- 
ly trapping  the  heat.  A  perfect  knowl- 
edge of  the  frost  possibilities  of  any  par- 
ticular tract  will  guide  one  as  to  the 
amount  of  protection  necessary.  It  would 
be  safe  to  say  that  from  150  to  200  pots 
will  be  needed  in  very  young  orchards 
situated  in  what  are  known  as  "cold 
spots."  Every  orchardist  knows,  or 
should  know,  where  these  spots  are. 
When  wood  is  the  fuel  to  be  used  it 
should  be  secured  early,  and  must  be 
dry.  Most  of  the  firing  done  by  wood 
has  been  with  old  rails  which  were  well 
seasoned  and  burned  without  difficulty. 
Cordwood  has  also  been  used  to  a  some- 
what less  extent,  but,  nevertheless,  with 
entire  satisfaction.  Wood  is  very  clum- 
sy and  much  in  the  way,  and  there  is  no 
doubt  that  its  use  will  be  abandoned  in 
the  near  future.  Some  growers,  however, 
are  of  the  opinion  that  wood  is  the  best 
fuel,  and  it  is  quite  probable  that  for 
small  tracts  its  use  will  be  continued. 
There  is  really  no  difficulty  in  handling 
it  if  properly  placed,  but  for  large  tracts 
I  would  rather  think  its  use  to  be  quite 
out  of  the  question.  The  element  of 
time  consumed  in  placing  it  as  well  as 
the  space  it  takes  up  in  the  orchard, 
thus  interfering  with  cultivation,  argues 
against  its  use.  The  number  of  wood 
fires  necessary  for  large  trees  may  be 
all  the  way  from  25  to  50.  The  fires 
should  not  be  large,  since  large  fires  tend 
to  produce  convective  air  currents  and 
may  be  more  harmful  to  the  orchard  as 
a  whole  than  the  same  number  of  small 
fires.  In  most  orchards  it  was  found 
that  the  temperature  could  be  raised  six 
to  ten  degrees.  Manure,  sawdust  and 
rubbish  are  used  mainly  to  create  a 
smudge,  and  are  of  practically  no  value 
in  raising  the  temperature.  In  using 
wood  these  materials  are  often  quite  an 
additional  help  in  holding  the  heat  gen* 
erated  by  the  burning  wood.  It  often 
happens  that  the  temperature  cannot  be 
kept  above  the  danger  point;  if  this  hap- 
pens toward  morning  the  smudge  is  ben- 


eficial in  protecting  the  frozen  blossoms 
and  fruit  from  the  morning  sun,  which 
would  tend  to  thaw  them  too  rapidly.  It 
is  not  the  freezing  of  the  fruit  that 
causes  the  injury;  it  is  the  thawing. 
Blossoms  may  be  frozen  solid  for  sev- 
eral hours  and  not  be  injured  if  thawed 
out  very  slowly.  Freezing  causes  the 
water  to  be  abstracted  from  the  cell  pro- 
toplasm. The  protoplasm  has  taken  this 
water  up  from  the  soil  very  slowly.  If 
the  water  which  has  been  abstracted 
from  it  can  be  returned  very  slowly  the 
cell  will  recover  its  former  activities. 
No  matter  what  fuel  is  to  be  used  a  plen- 
tiful supply  should  be  distributed  in  the 
orchards.  Even  if  fifty  pots  will  do  the 
work  it  is  better  to  have  one  hundred 
or  more  for  each  acre  even  in  an  orchard 
of  old  trees.  The  same  may  be  said  of 
wood.  It  is  only  necessary  to  light  as 
many  fires  as  will  keep  the  temperature 
above  the  danger  point  It  is  as  great  a 
mistake  to  light  too  many  fires  as  it  is 
to  light  too '  few,  for  the  reason  that 
burning  unnecessary  fuel  may  cause  a 
shortage  at  a  time  when  lack  of  fuel 
would  mean  a  total  loss.  Once  the  tem- 
perature goes  very  much  below  the  dan- 
ger point  it  is  hard  to  raise  it,  and  if 
this  happens  very  near  sunrise  a  smudge 
dense  enough  to  protect  the  frozen  blos- 
soms may  be  hard  to  secure  or  to  keep 
hanging  over  the  orchards.  It  is  best 
to  take  no  chances. 

Thermometers  and  Frost  Alarms 

Good  thermometers  should  not  be 
overlooked,  and  no  fewer  than  two  or 
three  per  acre  should  be  used  for  the 
best  results.  These  instruments  should 
not  be  the  very  cheap  kind,  although  it 
is  not  advised  that  they  should  be  very 
expensive.  All  thermometers  should  be 
tested  and  the  correction  for  the  differ- 
ent points  on  the  scale  carefully  marked 
so  as  to  be  easily  read.  A  thermometer 
with  its  correction  is  Just  as  good  as  one 
that  reads  absolutely  true.  As  a  mat- 
ter of  fact,  the  very  best  thermometers 
are  not  accurate,  and  must  have  correc- 
tions made  for  different  parts  of  the 
scale.  For  the  orchardist,  it  is  usually 
sufficient  to  know  within  at  least  half  a 
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Fin.  3.  Carbond&Ie 
degree  of  the  correct  temperature  read- 
ing, since  he  Is  quite  certain  to  keep 
on  the  safe  side  at  all  times.  Besides 
the  thermometerB  In  the  field,  the  frost 
alarm  thermometer,  which  1b  designed  to 
awaken  one  when  a  certain  temperature 
has  been  reached,  majr  t>e  more  or  less 
adrlsable.  Of  course,  all  a  frost  alarm 
thermometer  can  do  Is  to  Indicate  that 
a  certain  temperature  has  been  reached. 
It  Is  usually  made  to  ring  at,  say  33  or 
32  degrees,  and  does  not  necesBaiily  In- 
dicate that  dangerous  temperatures  will 
follow.  During  the  past  the  local  fore- 
casting station  has  indicated  very  nearly 
the  hour  when  it  would  be  necessary  to 
fire  as  well  as  forecasting  tlie  possible 
temperature,  so  that  with  this  In  mind 
those  who  had  no  frost  alarm  thermom- 
eters got  along  very  well  with  a  good 
alarm  clock.  It  would  be  a  serious  mis- 
take to  begin  lighting  up  without  know- 
ing whether  or  not  the  temperature 
would  go  below  the  danger  point;  this 
Is  where  the  local  forecaster's  work  Is  of 
greatest  value. 


PkyglcB  •r  Orchard  HmHis 

In  all  that  has  been  pablld«d  » 
figures  have  been  given  to  show  vbii 
a  certain  qaantUy  of  fuel  will  io  m*^ 
actual  conditions.  Of  course,  thia  <*» 
not  be  accurately  stated,  but  *«  (*° 
give  what  we  might  expect  under  » 
or  ideal  conditions.  We  will  take  m  "» 
instance  the  protection  ot  t  V 
orchard  with  the  trees  set  26  («t  ««* 
on  the  square.  With  the  treei  In  P"' 
bearing  the  maximum  hel^t  at  rl'^ 
fruit  is  borne  Is  not  more  thui  IS  ** 
and  is  usually  much  below  tbia  Vf  *iU 
consider  each  pear  tree  as  grclJU  ^ ' 
cubical  space  which,  under  nonul  H' 
mospheric  pressure  at  onr  elen"* 
above  sea  level  (1,*00  feet)  and  >i  ' 
temperature  of  32  degrees  F»lirail«'- 
contains.  In  round  numbers,  £00  pw'^ 
of  air.  It  this  space  caDbm«d  tot 
pounds  of  water  it  would  nttlK  >" 
British  Thermal  heat  units  to  r»lK  "' 
temperature  through  one  dW  f"" 
renheit.  but  since  the  space  Is  S.]]ti  ^'^ 
air  under  the  above  condition  " 
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take  only  one-fourth  as  many  heat  units 
to  raise  the  temperature  one  degree  with- 
in such  space.  If  one  oil  pot  is  provided 
for  such  a  space,  that  is,  one  pot  per 
tree,  we  will  have  70  pots  per  acre.  Each 
pot  will  have  to  take  care  of  600  pounds 
of  air.  Most  of  the  crude  oils  used  as 
fuels  for  orchard  heating  in  this  dis- 
trict average  nearly  eight  pounds  per 
gallon,  and  it  has  heen  found  by  labora- 
tory test  that  a  pound  (one  pint)  has  a 
calorific,  or  heat  value,  of  about  18,000 
British  Thermal  units.  Some  oils  test 
higher,  some  lower.  In  burning  tests  in 
the  field  under  actual  frost  conditions  it 
has  been  found  that  for  the  lard  pail 
type  of  pot,  such  as  the  Bolton,  with 
or  without  perforations  in  the  upper 
rim,  two  pounds  of  oil  are  consumed  per 
hour.  Naturally,  the  oil  consumption  is 
greater  when  the  pots  are  first  lighted, 
and  this  is  also  true  where  there  is  con- 
siderable air  movement  Of  course,  com- 
bustion is  not  perfect,  hence  the  total 
calorific  power  of  the  oil  is  not  utilized. 
However,  since  we  are  dealing  only  in 
round  numbers  we  will  suppose  that 
combustion  is  fairly  complete.  Then  two 
pounds  of  oil  will  give  off  36,000  heat 
units  per  hour,  or  600  per  minute.  Now, 
since  the  cubical  space  occupied  by  one 
pear  tree  contains  about  600  pounds  of  air 
at  our  average  pressure  and  at  a  tempera- 
ture of  32  degrees,  it  means  that  each 
minute  600  heat  units  are  expended  on 
600  pounds  of  air,  or  sufficient  to  raise 
the  temperature  of  this  mass  of  air 
through  four  degrees  Fahrenheit.  We 
have  not  taken  into  account  the  small 
amount  of  water  vapor  present  under 
frost  conditions,  as  this  would  not  ap- 
preciably affect  the  calculation.  It  is 
supposed,  of  course,  that  the  air  is  not 
in  motion,  and  that  there  is  no  radiation 
of  heat  beyond  the  imaginary  cubical 
space  occupied  by  the  tree.  In  actual 
practice  we  know  that  radiation  does 
take  place,  and  that  there  is  usually 
some  air  movement  Of  course,  this  is 
offset  to  a  very  great  extent  in  old  or- 
chards by  the  trapping  of  the  heat  and 
the  braking  effect  on  wind  currents,  due 
to  the  extended  branches,  but  in  young 


orchards,  covering  but  a  small  ground 
area,  air  movement  and  radiation  are 
practically  the  same  as  in  the  open. 
There  is  one  thing  to  be  said,  however, 
under  our  conditions.  Upward  radiation 
of  heat  is  not  so  great  as  one  would  sup- 
pose. During  the  past  four  years  a  large 
number  of  observations  have  shown  that 
the  temperature  of  the  atmosphere  dur- 
ing a  freeze  rarely  reaches  the  danger 
point  at  a  height  of  16  to  20  feet  above 
the  level  of  the  valley  fioor.  Since  this 
is  true,  there  would  be  no  tendency  for 
heat  to  be  radiated  from  below  into  this 
upper  stratum  of  warmer  air — ^in  fact  the 
heat  movement  would  rather  be  the  re- 
verse, that  is,  downward.  As  previously 
explained  in  another  part  of  this  arti- 
cle, frosts  which  occur  in  this  valley  are 
due  to  depression  rather  than  elevation. 
It  is  the  cold  air  coming  from  very  high 
elevations  in  the  surrounding  mountains 
that  fiows  downward  into  the  valley  fioor, 
tending  to  push  the  warmer  air  upward. 
For  a  while  radiation  from  the  ground, 
which  has  taken  in  heat  during  the 
hours  of  sunshine,  tends  to  warm  this 
cold  air.  But  to  return.  We  have  shown 
that  with  no  wind  and  with  one  oil  pot 
for  every  pear  tree  the  temperature  may 
be  raised  four  degrees  per  minute  within 
the  calculated  space.  But  if  the  air 
moved  only  100  feet  per  minute,  or  a 
little  more  than  one  mile  per  hour,  the 
temperature  could  never  rise  more  than 
one  degree  above  the  temperature  of  the 
incoming  cold  air.  At  four  miles  per 
hour  it  could  rise  but  one-fourth  degree. 
This  would  be  true  only  in  the  outside 
tree  rows,  on  the  side  from  which  the 
air  movement  comes.  For  all  the  rows 
beyond  the  outside  row,  some  of  the 
heat  units  generated  in  the  first  row 
would  be  added  to  the  heat  generated  in- 
side. This  Interesting  calculation  shows 
that  an  orchard  in  the  form  of  a  solid 
square  would  not  be  so  difficult  to  save 
from  frost  injury  as  one  of  the  same  area 
of  only  a  few  rows.  During  the  past  four 
seasons  this  has  been  demonstrated  in 
several  of  our  orchards.  In  the  Potter 
and  Qoold  orchard  the  main  body  of 
pears  has  easily  been  saved  when  tem- 
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peratures  ran  lUi  low  as  20  degrees  out- 
side, while  two  rows  of  pear  trees  ex- 
tending beyond  the  main  body  of  the 
pear  orchard  but  surrounded  by  apple 
trees  full?  larger  lost  most  of  their  crop, 
although  protected  by  a  greater  number 
of  fires.  No  orchard  heating  device  on 
the  market  effects  perfect  combnetlon  of 
crude  oil  or  distillate,  therefore  tbe  theo- 
retical figures  given  above  are  hardly 
approached  In  practice.  In  some  teets 
carried  out  In  this  district  the  beneficial 
reeulta  of  certain  devices  did  not  show  up 
when  it  came  time  to  harrest  the  fruit 
The  time  to  tell  whether  orchard  heating 
has  been  successful  or  not  Is  when  the 
fruit  is  picked  and  brought  to  the  pack- 
ing bouse.  Just  to  make  fruit  stick  upon 
tbe  trees  ia  not  protection.  A  misshapen 
or  frost  marked  fruit  is  not  commercial 
either  tor  fancy  box  trade  or  for  the  can- 
nery. Canneries  do  not  want  badly  frost 
marked  pears,  as  the  waste  is  too  great 
In  the  above  calculation  we  have  consid- 
ered only  crude  oil,  but  practically  the 
same  figures  will  apply  to  all  tbe  heavier 
dtstlllatea.  It  might  be  well  to  mention 
something  In  regard  to  other  fuels  we 
have  used  In  this  district  A  ponnd  of 
dry  pine  wood,  under  perfect  combustion, 
will  generate  about  6,000  heat  units.  A 
ponnd  of  oak  contains  practically  the 
same  nnmber  of  heat  units.  Coal,  under 
the  same  conditions,  bas  approximately 
12,000  heat  units.  The  average  weight  of 
a  cord  of  pine  is  about  2,000  pounds,  and 
that  of  oak  ia  about  4,000  pounds.  These 
figures  are,  of  conrse,  only  approximate, 
bat  they  will  serve  as  a  basis  tor  calcu- 
lation in  case  anyone  should  desire  to  uae 
wood  or  coal  for  orchard  heating  pur- 
poses. Tbe  use  of  wood  and  coal  has 
been  dlscuased  in  previous  articles,  also 
in  United  SUtes  Farmer's  Bulletin  No. 
401,  which  may  be  obtained  by  address- 
ing a  letter  to  the  United  States  Depart- 
ment of  Agriculture,  Wasbington,  D.  C. 
Heteorologleil  InstmraeittB 
Wherever  it  is  found  necessary  to  pro- 
tect orchards  from  f roat  injury  each  fruit 
grower  should  provide  himself  early  in 
advance  of  the  seaeon  for  firing  not  only 
with  fuel,  pots  or  other  heating  appara- 


tus, but  also  wltb  a  sufficient  number  of 
thermometers.  It  is  also  advised  that 
each  fruit  grower  should  have  a  good 
maximum-minimum  theremometer.  A 
dew-point  apparatus  or  psychrometer  for 
determining  the  dew-point  temperature, 
accompanied  with  tables,  would  also  be 
a  valuable  part  of  tbe  equipment.  The 
dew-point  apparatus  is  simply  two  fairly 
good  thermometere  fixed  together,  with 
one  of  tbe  bulbs  covered  with  linen.  A 
string  tied  into  the  rings  of  sufficient 
length  to  whirl  the  instrument  completes 
It.  In  using  the  instrument  wet  the 
covered  bulb  and  whirl  rapidly  so  that 
evaporation  will  take  place  from  the  wet 
surface.  When  the  mercury  in  the  wet 
bulb  thermometer  cannot  be  lowered  any 


further  It  should  be  read  slmnltaneoualy 
wttb  the  dry  bulb  theremometer.  The 
readings  are  referred  to  tables  (See  U.  S. 
Fanner's  Bulletin  No.  401)  which  give 
the  dew-point  temperature.  The  dew- 
point  temperature,  when  found  in  the 
early  evening,  is  Qsually  in  close  agree- 
ment with  the  minimum  temperature  the 
following  morning,  providing  the  sky  re- 
mains clear  and  there  la  no  wind.  This 
Is  true  during  only  a  part  of  the  year. 
The  following  data  taken  from  the  rec- 
ords made  by  the  Medtord  United  States 
Weather  Bureau  station  tor  tbe  years 
1909,  1910  and  1911  will  show  that  the 
above  statement  holds  good.  It  will  be 
noted  that  the  dew-point  temperatures 
observed,  both  when  frosts  occurred  and 
when  they  did  not  agree  fairly  well  with 
the  minimum  temperature: 
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Tear 

1909 
1910 
1910 
1910 
1910 
1910 
1910 
1911 
1911 
1911 


Date 

April  19 

April  3 

April  9 

April  11 

April  13 

April  25 

Biay  2 

April  14 

April  25 

April  28 


Time 

.  6 :45  p.  m. 
.  6 :30  p.  m. 
.6:30  p.  m. 
.6  :30p.  m. 
.6:80  p.  m. 
.  6  :30  p.  m. 
.  6  :80  p.  m. 
.6  :30p.  m. 
.  6 :30  p.  m. 
.  6 :80  p.  m. 


Temp. 

Dew- 

durinff 

point 

niffht 

deffrees  decrees 

29 

29 

27 

27 

44 

44 

41 

40 

29 

26 

42 

44 

40 

42 

23 

22 

41 

43  }4 

81 

27« 

These  figures  are  taken  at  random 
from  the  records  and  represent  pretty 
fairly  all  the  data  which  have  been  re- 
corded daring  the  above  years  through- 
out the  frost  season.  The  minimum  tem- 
peratures are  for  such  nights  as  re- 
mained dear  and  with  yery  slight  air 
movement,  which  was  from  the  south. 
An  aneroid  barometer  is  also  a  valuable 
instrument.  By  carefully  noting  the 
movement  of  this  instrument  one  may 
readily  learn  to  predict  with  more  or 
less  certainty  the  kind  of  weather  to  be 
expected.  With  the  pressure  high  the 
chances  are  that  frost  may  be  expected 
and  the  reverse  when  the  pressure  is 
low.  In  making  readings  with  all  me- 
teorological Instruments  there  should  be 
a  set  time  for  observations.  Random 
readings,  taken  at  odd  times,  are  of  very 
little  value.  A  careful  record  will  surely 
repay  the  observer  many  times  for  his 
trouble.  It  would  be  a  very  fine  practice 
for  each  grower  to  be  able  to  tell  what 
were  his  maximum  and  minimum  tem- 
peratures, barometer,  wind  direction  and 
estimate  of  velocity,  dew-point  tempera- 
tures and  rainfall  for  each  day  in  the 
year.  This  data  would  not  only  be  valu- 
able to  himself,  but  to  the  district  as  a 
whole.  Lastly,  whenever  it  is  possible 
get  the  weather  from  the  nearest  United 
States  Weather  Bureau  station.  The  lo- 
cal observer  is  usually  better  equipped 
to  tell  what  weather  conditions  are  likely 
to  be  expected  and  what  emergencies  are 
to  be  provided  for  than  anyone  else.    He 


is  also  able  to  tell  what  temperatures  are 
injurious  to  the  several  kinds  of  fruits 
through  the  season.  Injurious  tempera- 
tures are  not  the  same  for  all  varieties, 
nor  are  they  the  same  for  any  one  vari- 
ety during  different  stages  of  its  growth. 

Fruit  Garden 

In  all  undertakings  of  this  sort  it  is 
very  important  to  have  a  clear  and  intel- 
ligent idea  of  what  is  to  be  done.  There 
are  so  many  matters  which  have  to  be 
adjusted  to  one  another  that  the  essen- 
tial items  are  sure  to  be  overlooked, 
unless  the  project  is  systematically  de- 
veloped. The  garden-plan  should  be 
made  as  carefully  as  the  plan  for  a  house 
and  with  as  much  attention  to  detail  as 
the  architect  gives  in  his  finished  draw- 
ings. Every  tree  and  bush  should  be  lo- 
cated and  its  species  and  variety  desig- 
nated. After  this  much  has  been  done, 
it  will  be  easier  to  decide  on  drainage, 
cultivation  and  management.  Unless 
these  things  are  done,  all  other  questions 
are  settled  by  guesswork. 

There  is  no  end  of  entertainment  for 
winter  evenings  in  this  matter  of  making 
a  design.  Many  families  spend  years  of 
pleasant  recreation  in  planning  houses 
which  they  never  build,  but  gardeners' 
plans  are  cheaper  and  just  as  interest- 
ing. 

We  all  know  that  the  common  city  lot, 
or  suburban  garden,  is  not  an  ideal  place 
for  fruit  growing,  agriculturally  and 
geologically  speaking.  The  soil  is  apt  to 
be  made  up  of  ashes  and  the  drainage 
secured  by  a  varying  admixture  of  tin 
cans  and  discarded  umbrellas.  While 
such  soils  do  not  appear  under  terms  of 
high  praise  in  the  agricultural  survey, 
they  are  not  altogether  impossible  to  the 
determined  city  gardener;  and  the  first 
term  in  their  utilization  is  that  of  drain- 
age. 
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It  may  be  difficult  for  a  perfect  igno- 
ramus to  tell  by  looking  at  a  piece  of 
land  whether  it  is  drained  enough  or  not 
Tet  a  good  deal  can  be  told  by  obsenra- 
tion.  If  water  stands  in  pools  on  the 
surface  for  any  length  of  time  after  a 
rainstorm,  it  indicates  that  the  drainage 
is  poor.  If  the  soil  is  left  very  hard  and 
brick-like  when  it  dries  out  after  a  rain, 
better  drainage  is  required. 

The  best  way  to  secure  drainage  where 
such  treatment  is  required  is  by  means 
of  porous  drain  tiles.  These  must  be  fur- 
nished with  some  satisfactory  outlet, 
either  into  the  sewer  or  open  ditch.  They 
should  be  laid  through  the  soil  at  a 
depth  of  two  to  four  feet,  and  the  branch 
drains  in  the  small  garden  should  be 
thirty  feet  apart 

Good  drainage  Is  essential  to  success 
with  a  fruit  garden. 

Prepmratioii  of  the  Soli 

Considerable  care  will  be  needed  to 
prepare  an  unsuitable  suburban  lot  for  a 
successful  amateur  garden.  In  many 
cases  the  city  dweller  or  suburbanite  is 
compelled  to  make  the  soil  first.  Per- 
haps he  has  to  buy  it.  In  case  the  place 
has  no  good  soil  on  the  surface,  it  will 
be  necessary  to  get  a  supply,  eyen  though 
it  has  to  be  bought  from  contractors. 
For  our  purposes  we  need  a  strong,  grav- 
elly soil,  without  too  much  clay.  If  we 
can  get  surface  soil  containing  vegetable 
matter,  humus  and  loam,  so  much  the 
better. 

The  best  preparation  to  be  given  to 
soil  comes  through  drainage  and  cultiva- 
tion. The  ideal  way  to  prepare  the  gar- 
den is  to  spade  it  up  deeply — ^Just  as 
deeply  as  possible.  This  work  should  be 
done  early  in  the  spring.  Then  the  land 
should  be  planted  with  some  crop  which 
will  make  a  vigorous  growth.  Cow  peas, 
soy  beans,  crimson  clover  and  buckwheat 
are  the  best  crops,  each  one  having  its 
particular  advantages.  Any  one  of  these 
will  add  humus  and  life  to  the  soil.  Sup- 
pose a  crop  of  this  sort  has  been  grown 
the  first  year;  it  will  be  allowed  to  stand 
through  the  winter  and  will  be  plowed 
or  spaded  in  the  following  spring.     The 


second  year  the  ground  should  be  plant- 
ed to  some  crop  requiring  high  cultiva- 
tion, such  as  beets,  cabbage  or  potatoes. 
A  liberal  allowance  of  barnyard  manure 
should  be  given,  and  the  hoe  and  cultivar 
tor  frequently  applied.  The  third  year 
the  ground  will  be  in  excellent  condition 
for  planting.  This  program  will  be  ef- 
fective on  everything  except  the  most  re- 
fractory soils.  On  better  land  the  prep- 
aration may  be  reduced  to  a  single  year, 
and  on  good  land  the  soil  may  be  dug  up 
and  planted  to  fruit  trees  the  first  year. 

Plant  Food 

Backyard  lots  are  apt  to  be  deficient  in 
available  plant  food.  There  are  usually 
enough  chemicals  in  the  soil  to  grow 
trees,  but  they  are  not  accessible  and  di- 
gestible. The  deficiency  is  to  be  made 
good  with  fertilizer.  In  beginning  the 
garden,  no  fertiliser  can  be  compared 
with  well-rotted  barnyard  manure.  This 
should  be  used  liberally.  A  garden  50 
feet  square  would  usually  be  able  to  use 
two  cords  of  stable  fertilizer  to  good  ad- 
vantage at  the  beginning  of  its  cultiva- 
tion, and  might  have  one  cord  annually 
for  the  first  two  or  three  years. 

As  soon  as  the  work  is  well  under 
way,  soil  in  good  condition,  and  the 
trees  beginning  to  make  some  growth, 
the  amount  of  barnyard  manure  should 
be  materially  reduced,  or  cut  off  alto- 
gether. At  the  same  time,  the  amount 
of  chemical  fertilizer  should  be  increased. 
For  smaller  gardens  it  will  be  found 
best  to  buy  ready-mixed  fertilizers,  de- 
pending a  good  deal  on  the  advice  of  the 
best  dealers.  Such  dealers  can  supply 
mixtures  suitable  for  fruit  trees  and  are 
willing  to  give  information  regarding 
amounts  to  be  used,  times  of  application, 
etc. 

Getting  the  Trees 

Varieties  to  be  planted  should  be  se- 
lected, as  far  as  possible,  on  the  basis  of 
the  gardener's  own  taste,  corrected  only 
by  what  you  are  able  to  learn  regarding 
their  probable  success  in  the  locality.  Of 
course,  if  you  know  nothing  about  the 
different  varieties  of  peaches,  plums  or 
apples,  you  would  better  consult  the  ex- 
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pert,  and,  in  this  case,  the  professors  at 
the  agricultural  college  will  giye  un- 
prejudiced and  reliable  advice.  The  best 
nurserymen  can  be  relied  on  in  this  way, 
also;  since  it  is  to  their  interest  to  sup- 
ply only  such  trees  and  varieties  as  will 
succeed  and  please  their  customers.  But 
avoid,  always,  at  all  times,  the  itinerant 
tree  peddler. 

In  nearly  all  cases  trees  should  be 
ordered  in  the  fall,  and  they  should  be 
delivered  and  planted  in  the  spring. 

A  great  deal  of  superstition  surrounds 
the  practice  of  tree  planting.  Many  per- 
sons imagine  there  is  some  hocus-pocus 
about  it  In  many  of  the  horticultural 
books  there  will  be  found  most  elaborate 
directions,  amounting  almost  to  religious 
ceremonies,  for  the  planting  of  trees. 
Much  of  this  is  unnecessary  and  nonsen- 
sical, as  is  shown  by  the  fact  that  com- 
mercial tree  planters  do  the  work  with 
low-priced,  ignorant  help,  and  still  ac- 
complish it  very  rapidly.  I  have  seen  a 
gang  of  four  men,  no  one  of  them  able  to 
read  Caesar,  plant  800  trees  in  a  day — 
and  every  tree  grew.  A  very  able  Ameri- 
can horticulturist  has  recently  advocated 
a  new  and  striking  method  of  tree  plant- 
ing, which  consists  in  cutting  off  all  the 
roots  and  most  of  the  top  from  every 
nursery  tree,  and  inserting  the  stubs 
in  holes  driven  in  the  soil  with  a  crow- 
bar. The  most  amusing  thing  about  this 
proposition  is  that  it  succeeds  admirably 
in  most  cases.  Wherefore,  let  us  say 
that  young  fruit  trees  may  be  planted 
with  every  prospect  of  success  if  the  most 
ordinary  common  sense  is  exercised. 
Broken  roots  should  be  cut  away,  and  the 
top  of  each  tree  should  be  liberally 
pruned  before  setting.  Water  or  fertili- 
zer should  not  be  put  into  the  hole  with 
the  tree  roots.  Under  most  circum- 
stances, both  should  be  omitted  from  the 
process  altogether,  though  either  one 
may  be  applied  in  small  quantities  to  the 
surface  about  the  tree  after  it  is  plant- 
ed. 

Management  After  Planting 

In  order  to  make  the  fruit  tree  suc- 
ceed, constant  and  intelligent  labor  is 
required.      The    garden    must    be    well 


tilled,  especially  during  the  early  portion 
of  the  summer.  Tillage  ought  to  cease 
about  July  10th  in  central  latitudes. 
Trees  ought  to  be  pruned  year  by  year. 
Several  books  have  been  written  about 
pruning,  and  I  hesitate  to  condense  their 
information  into  a  single  paragraph. 
Some  regular  treatment,  such  as  spray- 
ing, should  be  planned  for  the  suppres- 
sion of  insects  and  fungus  diseases.  In- 
formation on  such  matters  can  be  se- 
cured from  books,  or  from  experts,  who 
may  be  consulted  without  expense.  The 
annual  supply  of  plant  food  is  to  be  kept 
up.  Where  trees  are  grown  in  dwarf 
forms  or  on  trellises,  there  is  more  or 
less  training  to  be  done. 

Dwarf  Fruit  Trees 

It  will  be  quite  wrong  to  pass  over  the 
subject  of  dwarf  trees  in  the  discussion 
of  city  lot  fruit  gardens.  On  all  small 
places  the  dwarf  trees  are  of  great  ad- 
vantage. .Their  principal  superiority  in 
this  case  lies  in  the  large  number  of 
them  which  can  be  put  on  a  small  tract. 
Dwarf  fruit  trees  bear  fruit  exactly  like 
the  ordinary  trees,  and  of  the  same  varie- 
ties, such  as  Baldwin  apples  or  Anjou 
pears.  In  size  they  may  stand  anywhere 
below  the  ordinary  fruit  trees,  but,  of 
course,  for  backyard  gardens  the  smallest 
sizes  are  desirable. 

These  dwarf  fruit  trees  are  secured 
by  budding  or  grafting  the  ordinary  vari- 
eties upon  diminutive  stocks.  For  ex- 
ample, the  smallest  dwarf  apples  are 
grafted  upon  so-called  Paradise  stocks, 
these  being  simply  very  diminutive  apple 
trees  grown  from  cuttings.  Dwarf  peach 
trees  are  secured  by  budding  the  ordi- 
nary varieties  on  small  slow-growing 
plum  roots.  Dwarf  pears  are  secured  by 
budding  the  pear  scion  upon  quince  roots. 
Unfortunately,  the  demand  for  such 
things  is  not  great  enough  in  this  coun- 
try to  insure  a  constant  supply.  Dwarf 
pears  and  dwarf  apples  can  be  secured 
from  leading  American  nurserymen,  but 
it  is  almost  impossible  to  get  dwarf  peach 
or  plum  trees  without  sending  to  Europe 
or  propagating  them  at  home.  This  busi- 
ness of  home  propagation  is  worth  try- 


1032 


ENCYCLOPEDIA   OF   PRACTICAL   HORTICULTURE 


ing,  however.  It  Is  quite  as  interesting 
as  fruit  growing  itself,  and  is  capable 
of  furnishing  liberal  education  to  the 
boys,  not  to  mention  the  girls. 

Some  other  advantages  of  dwarf  fruit 
trees  will  be  fairly  plain  without  argu- 
ment They  bear  fruit  at  a  much  earlier 
age  than  the  ordinary  trees,  often  yield- 
ing good  crops  two  or  three  years  after 
planting.  The  trees  being  small  are  eas- 
ier to  care  for,  easier  to  prune,  easier  to 
spray. 

It  must  not  be  understood  that  it  is 
cheaper  to  grow  fruit  in  this  way,  or  that 
the  dwarf  trees  are  to  take  the  place  of 
standard  trees  in  money-making  enter- 
prises. We  are  talking  of  them  now  only 
as  a  first-class  entertainment;  but  they 
do  form  an  almost  essential  feature  in 
the  design  of  a  city  fruit  garden. 

Some  Specific  Suggestions 

Our  country  is  so  large,  and  its  climate 
and  soils  so  diversified,  that  we  cannot 
possibly  lay  out  one  fruit  garden  which 
can  be  adopted  everywhere.  Points  to  be 
kept  in  mind  are:  (1)  that  a  consider- 
able diversity  of  fruit  should  be  put  in 
every  home  garden;  (2)  that  these 
should  be  chosen  according  to  personal 
taste;  (3)  that  due  attention  should  be 
paid  to  the  adaptability  of  all  varieties 
to  the  soil  and  climate;  (4)  that  varieties 
should  ripen  in  succession;  (6)  that  va- 
rieties of  fine  appearance  and  high  qual- 
ity be  chosen  in  preference  to  those 
which  are  commercially  successful. 

Frank  A.  Waugh, 

Amherst,  Mass. 
(Courtesy   Woman's   Home  Companion.) 

*Fruit  Trees — ^Winter  Killing  of 

About  once  in  each  decade,  and  some- 
times oftener,  a  severe  winter  occurs  in 
which  an  unusually  large  number  of 
fruit  trees  are  killed.  An  examination  of 
the  orchards  after  such  winters  shows 
many  irregularities  as  to  the  extent  of 
the  injuries  in  orchards  differently  lo- 
cated and  managed.  Some  varieties  of 
fruits  are  uniformly  less  hardy  than  oth- 
ers, and  the  winter  injury  to  these  sorts 


*  Compiled    from    Ohio    Experiment    Station 
Bnlletln  157. 


may  be  traced  directly  to  their  greater 
tenderness.  On  the  other  hand,  trees 
normally  perfectly  hardy  in  a  locality 
may  suffer  serious  injury  or  be  entirely 
killed  during  such  "test"  winters,  while 
other  trees  of  the  same  varieties  in  the 
same  orchard  may  escape  injury  entirely. 
During  the  prolonged  cold  winter  of 
1903-4  great  losses  were  suffered  by  or- 
chardists  in  the  Lake  Erie  peach  belt. 
Some  orchards  were  entirely  destroyed; 
others  were  apparently  uninjured  and 
came  through  the  winter  in  a  vigorous, 
hardy  condition;  and  still  others,  while 
suffering  severely,  yet  contained  sections, 
rows  or  parts  of  rows,  or  individual  trees 
that  came  through  the  winter  uninjured. 

Many  theories  were  advanced  by  the 
orchardists  as  to  the  cause  of  these  anom- 
alies, and  as  many  contradictions  ap- 
peared. The  theory  of  insufficient  drain- 
age, which  might  be  advanced  as  the 
cause  of  the  injury  in  one  orchard, 
would  receive  direct  refutation  in  the 
next.  If  an  orchard  on  elevated  ground 
escaped  in  one  instance  it  might  be  par- 
tially or  entirely  killed  in  another.  In 
order  to  learn  the  cause  of  these  irregu- 
larities, the  horticulturist  of  the  Ohio  Ex- 
periment Station  and  his  assistants  vis- 
ited both  injured  and  uninjured  orchards 
in  Catawba  island  and  the  peninsula  of 
eastern  Ottawa  county,  in  Ohio,  and  made 
a  thorough  study  of  the  matter,  reporting 
the  results  of  their  investigations  in  a  re- 
cent bulletin  of  the  station. 

Their  investigations  show  that  while 
a  general  or  direct  cause  of  the  injury 
was,  of  course,  the  severe  and  long-con- 
tinued cold,  the  specific  causes  of  the 
varying  degrees  of  injury  were  exceed- 
ingly numerous.  Generally  speaking,  it 
was  found  that  where  the  vitality  of  the 
tree  or  orchard  had  been  lowered  by  any 
cause  whatever  during  its  previous  his- 
tory the  chances  of  injury  to  the  tree  by 
the  cold  were  by  so  much  Increased.  Fac- 
tors observed  in  different  orchards 
which  contributed  to  low  vitality  in  the 
trees  were  an  insufficient  degree  of  fer- 
tility, a  low  physical  condition  of  the 
soils,  prevalence  of  San  Jose  scale,  leaf 
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curl,  peach  tree  borers,  extremely  dry 
condition  of  the  ground  in  some  sandy 
and  gnravelly  ridges,  "water-logged"  soils, 
etc. 

Injury  on  Bare  Ground 
There  was  a  marked  contrast  in  the 
extent  of  the  winter  injury  on  bare  soils 
— soils  giyen  clean  cultivation — and  on 
covered  soils.  The  bare  soils  froze  deeper 
and  the  injury  was  much  greater  than  on 
soils  covered  with  a  mulch  or  other  ma- 
terial. The  greater  depth  to  which  bare 
soils  freeze  in  winter  than  covered  soils 
was  brought  out  in  an  experiment  made 
at  the  station.  A  plat  of  peaches  In  an 
exposed  situation  was  selected  and  a 
strip  of  sod  10  to  12  feet  wide  removed 
from  one  row,  leaving  the  bare  surface 
of  the  soil  fully  exposed  to  the  cold. 
Another  row  alongside  was  left  in 
grass  which  had  been  clipped  and  al- 
lowed to  lie  upon  the  ground,  t  When  the 
sod  was  removed  the  ground  froze  to  a 
depth  of  18  inches,  while  under  the  thin 
sod  covering  of  grass  and  weeds  in  the 
other  row  the  ground  froze  to  a  depth 
of  about  eight  Inches.  The  trees  in  the 
bare  ground  "were  very  slow  in  starting 
into  growth  the  following  spring  of  1904. 
All  of  the  trees  in  this  row  were  seri- 
ously injured  by  the  cold,  many  large 
branches  dsring,  while  in  one  case  the 
entire  tree  was  so  badly  injured  that  but 
few  leaves  appeared  throughout  the  sea- 
son, and  these  upon  shoots  so  feeble  and 
slender  that  the  tree  might  well  be  con- 
sidered dead.  Later  in  the  season,  how- 
ever, some  of  the  trees  rallied  slightly, 
though  all  showed  a  serious  lack  of  vital- 
ity. The  trees  in  the  sod  •  *  ♦  did 
not  suffer  in  the  least  degree — all  mak- 
ing a  healthy,  uniform  growth  during  the 
season  of  1904." 

Yalne  of  Cover  Crops 

The  value  of  an  annual  cover  crop  as 
compared  with  clean  cultivation  was 
found  in  an  orchard  18  years  planted, 
one-half  of  which  had  been  cultivated 
during  the  first  half  of  each  season  and 
then  sown  to  crimson  clover,  while  the 
other  half  was  given  clean  cultivation 


t  See  United   States  Department  of  Aflrricul- 
tnre.  Farmera'  Bulletin  202,  p.  11. 


during  the  growing  season.  "Upon  the 
clean  culture  area  there  was  a  much 
greater  percentage  of  injury  from  the 
cold  of  the  winter  than  upon  the  crim- 
son-dover  section.  Where  the  clover 
crops  had  been  grown  and  plowed  down 
the  trees  showed  remarkably  healthy, 
heavy,  dark-green  foliage^  contrasting 
sharply  with  the  yellowish,  sickly  foliage 
of  the  dean  culture  plat."  Another  grow- 
er in  the  injured  peach  region  stated 
that  "not  a  single  orchard  or  section  of 
an  orchard  of  which  he  knew,  that  had 
received  even  a  light  dressing  of  barn- 
yard manure  within  the  last  year  or  two, 
had  suffered  noticeably  from  cold." 

Injury  In  Seale-Infested  Orchards 

A  13-year-old  orchard  of  660  trees  was 
found  located  on  shallow  limestone  soil 
covered  with  a  dense,  heavy  growth  of 
bluegrass.  The  San  Jose  scale  had 
wrought  havoc  in  the  neighborhood,  but 
it  had  been  kept  under  control  in  this 
orchard  by  sprasring.  As  a  result,  not  a 
tree  in  the  whole  block  was  killed  by 
cold.  Across  the  road  from  this  orchard 
was  another,  located  on  similar  soil  and 
also  in  sod,  but  in  which  the  scale  had 
not  been  controlled.  "The  story  is  told 
in  two  words — entirely  dead." 

Injury  from  Leaf  Curl 

Anothd^  instance  Is  cited  in  which  an 
orchard  was  sprayed  in  the  spring  of 
1902  for  the  control  of  the  scale,  with 
the  exception  of  three  rows  through  the 
middle,  which  were  overlooked.  As  a 
result,  the  scale  increased  rapidly  during 
this  season  on  these  unsprayed  trees,  and 
they  were  also  attacked  by  leaf  curl, 
which  practically  defoliated  them.  The 
whole  orchard  was  sprayed  in  1903,  nev- 
ertheless the  trees  had  been  so  weakened 
by  the  leaf  curl  of  the  preceding  year 
that  the  good  care  given  them  in  1903  was 
unavailing,  and  every  tree  in  the  three 
rows  was  killed,  while  every  tree  on 
either  side  of  them  which  had  been 
sprayed  came  through  the  winter  sound, 
vigorous  and  healthy. 

Benefits  from  Bakiking  Trees 

A  simple,  easy,  and  very  effective  meth- 
od of  preventing  winter  killing  of  peach 
trees  was  observed  in  the  orchard  of  one 
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grower.  Just  before  winter  set  In  this 
grower  hauled  manure  to  the  orchard, 
but  instead  of  scattering  it  beneath  the 
trees  In  the  usual  way  he  banked  a  very 
few  forkfuls  immediately  around  the  stem 
of  the  tree.  When  the  supply  of  manure 
ran  out  peat  or  earth  was  hauled  into  the 
orchard  and  banked  around  the  stems  of 
the  tree  in  the  same  manner. 

"The  results  from  the  use  of  these  ma- 
terials were  uniform,  and,  surprising  as 
it  may  seem,  every  tree  that  received  this 
simple  treatment  survived  the  winter 
without  the  least  injury  from  cold,  while 
the  few  trees  and  sections  of  rows  left 
here  and  there  unbanked  and  serving  as 
'checks'  in  the  experiment  died  almost  to 
a  tree."  Another  orchard  of  some  500 
trees  a  little  farther  to  the  west  of  this 
orchard,  "which  had  received  the  same 
high  culture  and  good  care,  with  the  ex- 
ception of  the  simple  banking  process, 
was  almost  a  total  loss."  The  trees  in 
these  orchards  were  extremely  vigorous 
and  had  made  a  rank  growth,  which  made 
them  peculiarly  susceptible  to  injury  by 
freezing. 

Orchards  In  Sod 

On  the  same  farm  trees  on  a  piece  of 
ground  which  was  so  stony  that  it  could 
not  be  cultivated  and  which  was  kept  in 
bluegrass  sod,  with  a  heavy  mulch  of 
coarse  material,  such  as  cornstalks,  barn- 
yard manure,  etc.,  about  the  stems,  accord- 
ing to  the  true  "sod-and-mulch"  method, 
came  through  the  winter  without  injury. 

These  Investigations  bring  out  striking- 
ly the  necessity  of  such  continuous  and 
thorough  cultural  practices  in  the  orchard 
as  shall  maintain  the  trees  at  all  times  in 
a  vigorous,  healthy  condition.  The  fer- 
tility and  vegetable  matter  of  the  soil 
must  be  maintained  by  the  addition  of 
manure  or  the  growing  of  cover  crops. 
Spraying  to  control  insect  pests  and  fun- 
gus diseases  must  be  thorough  and  un- 
remlttent.  Trees  on  undrained  or  very 
rich  soil,  trees  weakened  by  over  bearing 
or  by  borers,  all  alike  Invite  winter  In- 
Jury.  Cover  crops  and  mulches  protect 
the  ground  from  deep  freezing  and  re- 
sultant winter  Injury.  Sod  serves  the 
same  purpose.     Banking  up  the  trunks 


with  a  few  shovelfuls  of  manure  or  earth 
appears  to  have  a  marked  favorable  in- 
fluence. 

Fruit  as  Food 

Edible  fruits  show  the  greatest  range 
in  form,  color,  and  appearance  and  are 
found  in  almost  countless  varieties;  yet 
from  the  botanist's  standpoint  all  our 
fruits  are  the  seed-bearing  portion  of  the 
plant.  The  edible  fruits  of  temperate 
regions  fall  Into  a  few  groups — stone- 
fruits,  like  cherries  and  plums;  pome 
fruits,  like  apples  and  pears;  grapes; 
and  berries,  like  strawberries,  blackber- 
ries, and  currants.  There  are  several  prod- 
ucts, such  as  muskmelons,  cantaloupes, 
and  watermelons,  sometimes  classed  as 
fruits  and  sometimes  as  vegetables,  which, 
of  course,  would  not  belong  to  any  one 
of  these  groups.  Tropical  fruits  are  not 
so  easily  classified,  though  the  citrus 
family  (oranges,  lemons,  etc.)  Includes 
many  of  the  more  common  sorts. 

There  are  a  few  vegetable  products 
which  are  not  fruits  in  any  botanical 
sense,  but  which  by  common  consent  are 
included  in  this  class  of  food  products 
since  their  place  In  the  diet  Is  the  same. 
The  most  common  of  these  products  is 
rhubarb,  and  there  are  few  uses  of  fruit 
which  the  acid  rhubarb  stalk  does  not 
serve.  Angelica  stalks,  which  are  candied 
and  used  for  making  cakes  and  confec- 
tionery, are  much  less  common,  though 
the  total  amount  used  Is  large.  It  is  cer- 
tainly more  natural  to  include  preserved, 
candied,  and  crystallized  ginger  root  with 
candied  pineapple,  candied  cumquats  and 
similar  products  than  with  any  other 
class  of  food  materials,  and  old-fashioned 
candied  sweet  fiag  root  may  also  be  men- 
tioned in  this  connection. 

Wild  and  Cultivated  Fmits 

In  an  account  of  the  first  Virginia  col- 
ony it  is  stated  that  the  Indians  ate  wild 
mulberries,  crab  apples,  and  huckleber- 
ries, but  nothing  Is  said  of  their  cultivat- 
ing fruits,  though  they  raised  corn  and 
other  vegetables.  Wild  fruits  have  been 
part  of  the  diet  of  primitive  man  when- 
ever obtainable,  and  no  one  can  say  with 
certainty  when  wild  varieties  were  first 
cultivated,  but  it  must  have  been  early 
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in  the  history  of  the  race,  since  such 
fruits  as  apples  and  pears  have  been  un- 
der cultivation  so  long  that  the  varieties 
now  grown  have  scarcely  any  resemblance 
to  the  very  small,  woody,  inferior  fruit 
of  the  wild  parent.  As  a  country  becomes 
more  thickly  settled,  less  and  less  re- 
liance can  be  placed  on  wild  fruits,  and  the 
market  gardener  and  fruit  grower  become 
of  increasing  importance.  In  the  United 
States,  strawberries,  blackberries  and 
raspberries  are  examples  of  fruits  which 
are  still  eaten  both  wild  and  cultivated, 
and  cranberries  have  so  recently  come  un- 
der cultivation  that  many  persons  still 
think  of  them  as  a  wild  fruit  Huckle- 
berries and  blueberries  are  practically  un- 
known, except  as  they  grow  wild,  though 
attempts  are  now  being  made  to  bring  the 
blueberry  to  greater  perfection  under  cul- 
tivation. Among  little  known  wild  fruits 
elderberries  and  scarlet  haws  or  thorn 
apples,  to  give  them  their  New  England 
name,  may  be  mentioned.  Both  are  used 
for  Jelly  making  to  some  extent  and  the 
former  for  other  purposes  also,  but  as  yet 
neither  is  considered  as  of  much  impor- 
tance. 

It  would  be  difficult  to  say  why  some 
fruits  which  are  considered  to  be  fairly 
palatable  and  equal  to  others  which  are 
generally  eaten  have  obtained  so  little 
popularity.  For  instance,  both  wild  and 
cultivated  mulberries  have  long  been 
known  and  prized  by  many,  but  are  per- 
haps unknown  to  the  majority  of  persons 
and  very  little  used.  In  the  same  way 
the  medlar,  a  fruit  closely  related  to 
the  apple  and  common  enough  in  parts  of 
Europe,  is  almost  unknown  in  the  United 
States,  though  it  could  be  readily  grown, 
if  desired. 

In  some  of  our  cultivated  fruits,  like 
the  banana,  seed  is  almost  never  found; 
in  the  case  of  others,  for  Instance  the 
orange,  the  seedless  and  seed-bearing  var- 
ieties are  both  common;  but  in  the  ma- 
jority of  fruits  seeds  are  present  in  great- 
er or  less  abundance.  It  has  been  said 
that  seedlessness  is  a  result  of  long  con- 
tinued cultivation,  but  it  seems  more  prob- 
able that  the  seedless  forms  are  due  to 
the  propagation  and  cultivation  of  natural 


sports  without  seeds.  Seedless  sports  are 
by  no  means  uncommon  in  wild  fruits. 
Thus  the  native  American  persimmon  is 
now  and  then  found  bearing  seedless 
fruit,  and  such  a  form  could  be  perpetuat- 
ed by  horticulturists,  if  need  be.  The  seed- 
less navel  orange  has  been  propagated  in 
recent  times  from  a  seedless  sport,  and 
it  seems  very  probable  that  bananas, 
though  the  wild  forms  are  commonly  full 
of  seeds,  were  propagated  from  a  seedless 
sport  in  times  too  remote  for  record.  In- 
deed, it  may  be  said  that  there  is  an  al- 
most universal  tendency  to  cultivate  and 
perpetuate  varieties  in  which  seeds  are 
few  in  number  or  small  in  size,  and  quite 
naturally,  since  such  fruits  are  more  con- 
venient to  use  and  contain  a  higher  pro- 
portion of  nutritive  material  in  a  given 
bulk. 

In  general,  it  is  true  that  size,  yield, 
color,  flavor,  texture,  and  chemical  com- 
position are  modified  by  cultivation. 

The  commercial  fruit  grower,  of  course, 
desires  a  fruit  of  good  appearance,  hav- 
ing satisfactory  shipping  and  keeping 
qualities,  and  too  often  the  consumer  is 
satisfied  to  accept  a  product  in  which  such 
qualities  predominate.  Discriminating 
purchasers,  however,  will  Insist  on  good 
flavor,  texture  and  cooking  qualities  as 
well,  and  such  demands  should  be  more 
often  urged  in  order  that  quality  may  re- 
place appearance  as  a  standard  in  cultivat- 
ing fruit  for  market. 

Miarket  Conditions  and  Fmlt  Supply 

The  fruit  market  has  been  very  great- 
ly modified  and  extended  by  improved 
methods  of  transportation  and  storage.  A 
man  need  not  be  very  old  to  remember  the 
time  when,  at  least  in  the  Northern 
states,  bananas  were  a  comparative  rar- 
ity outside  the  large  cities,  and  oranges 
and  lemons,  though  common  commodities, 
were  rather  high  in  price.  In  the  sum- 
mer there  was  an  abundance  of  the  com- 
mon garden  fruits,  but  in  winter  apples 
were  practically  the  only  sort  which  was 
at  all  plentiful.  A  few  years  have  wit- 
nessed a  great  change,  and  now  there  is 
hardly  a  village  so  small  that  bananas 
and  other  Southern  fruits  can  not  be  pur- 
chased at  reasonable  prices.     In  Europe 
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the  situation  is  much  the  same.  Such 
quantities  of  bananas  are  now  taken  to 
England  and  sold  at  such  reasonable  rates 
that  they  are  sometimes  spoken  of  there 
as  the  poor  man's  fruit.  At  the  present 
time  there  are  a  nimiber  of  fruits,  such 
as  avocados  or  "alligator  pears/'  man- 
goes, and  sapodillas,  which  are  fairly  well 
known  in  our  large  markets  though  sel- 
dom seen  in  the  smaller  towns.  The 
enormous  development  of  the  fruit  grow- 
ing industry  In  California  and  Florida, 
which  includes  the  products  of  both  tem- 
perate and  warm  regions,  as  well  as  the 
possibilities  of  supplying  the  Northern 
markets  with  tropical  fruits  from  Porto 
Rico  and  Hawaii,  makes  It  probable  that 
within  a  few  years  the  avocado,  the  man- 
go, and  other  tropical  fruits  will  be  as 
well  known  as  the  pomelo  or  the  pine- 
apple. 

Improvements  in  transportation  have 
also  materially  lengthened  the  season  of 
many  fruits,  such  as  strawberries,  which 
can  not  be  stored  for  any  considerable 
period.  Florida  and  the  Carollnas  now 
send  their  berries  to  Northern  markets 
months  before  the  home-grown  crop  can 
be  expected  and  several  weeks  before  that 
from  tidewater  Virginia  or  New  Jersey 
is  ripe.  As  an  illustration  of  the  effect  of 
improved  methods  in  shipping  fruit,  it 
may  be  mentioned  that  melons  from  the 
south  of  France,  hothouse  peaches  from 
Belgium,  and  peaches,  plums  and  other 
fruits  from  South  Africa  are  now  sent 
to  our  American  markets  in  winter.  The 
introduction  or  origination  of  new  var- 
ieties of  fruits  also  prolongs  the  season. 
As  an  instance  may  be  cited  the  Peen-to 
peach,  a  Chinese  variety  which  can  be 
successfully  raised  in  Florida  and  Texas, 
and  which  is  found  in  our  Northern  mar- 
kets in  early  spring,  though  at  present  at 
prices  which  clearly  make  it  a  luxury. 
Furthermore,  improved  methods  of  cul- 
ture and  transportation  have  extended  the 
area  planted  to  old*  and  well-known  var- 
ieties. 

Color  and  Flavor  of  Fruits 

Fruits,  like  leaves  and  flowers,  owe 
their  varied  color  to  a  number  of  chemi- 
cal compounds,  the  green  to  chlorophyll 


(the  characteristic  coloring  matter  of 
green  leaves),  the  yellow  to  xanthin 
bodies  and  other  yellow  pigments,  and 
the  blue  and  red  to  solutions  in  the  cell 
sap  of  complex  coloring  matters  which 
have  in  most  cases  been  Isolated  and 
classified.  Several  coloring  matters  are 
often  present  in  combination  and  give  rise 
to  the  great  variety  of  shades  which  dif- 
ferent fruits  present.  In  white  fruits 
coloring  matter  is  absent  from  the  epi- 
dermis and  the  cells  are  said  to  be  filled 
with  air.  As  fruits  develop,  mature,  and 
deteriorate,  the  coloring  matters  present 
undergo  marked  chemical  changes,  and 
color  is  one  of  the  most  common  means  of 
judging  of  ripeness. 

Attractive  color  has  a  decided  effect  on 
market  value,  and  the  public  demand 
varies  greatly  in  different  regions.  Thus, 
a  yellow  or  russet  dessert  apple  is  de- 
manded in  the  French  market,  while  in 
many  parts  of  the  United  States  the  red 
apple  has  the  preference.  A  faded,  dull 
color  is  often  an  indication  of  staleness; 
strawberries  and  raspberries  which  have 
been  kept  too  long  have  little  of  the  bril- 
liant color  of  freshly  gathered  fruit  That 
fruit  colors  in  general  are  not  very  per- 
manent is  shown  by  the  way  the  color 
deteriorates  on  long-continued  cooking  or 
fades  when  canned  and  preserved  fruits 
are  exposed  to  the  light. 

In  preparing  such  fruits  as  plimis, 
peaches,  etc.,  for  the  table,  the  skin  may 
be  readily  removed  without  injury  to  the 
flavor  by  first  immersing  them  for  a  short 
time  in  boiling  hot  water.  A  silver  knife 
should  always  be  used  for  paring  apples, 
pears,  and  other  fruits,  as  if  a  steel  knife 
is  used  the  acid  of  the  fruit  acts  on  the 
iron  of  the  knife  and  frequently  causes 
a  black  discoloration,  and  there  is  also 
very  commonly  a  noticeable  metallic  flav- 
or. If  pared  or  cut  fruit  is  exposed  to  the 
air,  it  rapidly  turns  dark  in  color,  ow- 
ing to  the  action  of  oxydases,  as  some  of 
the  ferments  normally  present  in  fruits 
are  called,  upon  the  tannin  or  other  readi- 
ly oxidizable  bodies  which  are  also  nor- 
mal fruit  constituents. 

In  the  same  way  the  brown  color  of  the 
bruised  spots  in  apples  is  caused  by  oxid- 
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ation  by  means  of  the  oxydases  present  in 
tbe  fruit  of  the  tannin  in  the  crushed 
cells.  Such  bruised  portions  contain  a 
larger  proportion  of  starch  than  the  rest 
of  the  apple  because  the  tannin  hinders 
the  transformation  of  starch  into  sugar. 

In  investigations  carried  on  at  the  Ore- 
gon Agricultural  Experiment  Station  with 
a  view  to  preventing  the  discoloration  of 
evaporated  fruits  and  vegetables,  it  was 
found  that  treating  sliced  apples  with  a 
weak  solution  of  common  salt  (1  to  2  per 
cent)  resulted  in  a  product  which  was 
very  bright  and  white  and  of  better  ap- 
pearance than  that  obtained  by  the  well- 
known  domestic  method  of  treatment  with 
cold  water.  It  seems  probable  that  the 
Oregon  method  may  find  application  in 
the  household. 

Fruits  owe  their  flavor  in  considerable 
degree  to  the  sugars  and  the  malic,  citric, 
and  other  acids  which  they  contain,  but 
the  flavor  which  is  so  characteristic  of 
different  kinds  is  almost  entirely  due  to 
ethereal  bodies.  The  amount  present  is 
often  too  small  for  determination  by  the 
usual  chemical  methods.  However,  in 
many  cases  these  flavor-giving  bodies  have 
been  studied  and  their  chemical  nature 
is  known. 

The  flavor  of  strawberries  has  been 
shown  to  be  dependent  in  part  at  least 
upon  the  presence  of  a  volatile  oil  with 
pronounced  strawberry  odor  which  is 
found  in  small  proportions  in  the  extract- 
ed fat  of  the  dried  berries.  Recent  Ger- 
man investigators*  have  identifled  the 
compound  ethers  which  give  bananas  their 
characteristic  flavor. 

With  the  orange  and  other  citrus  fruits 
the  oil  found  in  the  skin  has  a  very  char- 
acteristic odor  and  flavor  which  are  al- 
ways associated  in  our  minds  with  the 
flavor  of  the  fruit.  Obviously,  the  small 
amount  of  these  bodies  of  pronounced  odor 
and  flavor  can  not  materially  modify  the 
nutritive  value  of  fruits,  but  they  are  of 
great  importance  in  considering  the  place 
of  fruit  in  the  diet,  as  they  are  very 
largely  responsible  for  Its  attractiveness 
and  palatabllity.  There  is  no  doubt  that 
we  all  eat  more  readily  the  foods  which 


please  our  palate  than  those  which  are 
of  indifferent  flavor,  and  there  is  every 
reason  to  believe  that  the  foods  which 
please  are  actually  digested  more  easily 
than  those  which  do  not,  since  they  stimu- 
late a  normal  and  abundant  production 
of  digestive  juices. 

Composition  of  Fruits 

Determining  the  proportion   of   water, 

protein,  fat,  carbohydrates  (nitrogen- 
free  extract  and  crude  fiber),  and  ash 
in  fruits  as  in  other  foods  furnishes  a 
convenient  basis  for  pudging  of  their  rel- 
ative food  value.  It  is  quite  common 
for  chemists  to  determine,  instead  of 
their  proximate  constituents,  the  propor- 
tions of  the  different  nitrogenous  bodies 
present,  as  well  as  the  amounts  of  the 
different  sugars,  etc.,  which  in  the  ordi- 
nary method  of  analysis  are  grouped  with 
the   other   carbohydrates. 

The  more  detailed  analyses  are  of 
great  interest  and  value  for  many  rea- 
sons, but  with  our  present  knowledge 
it  seems  fair  to  assume  that  the  vari- 
ous sugars  and  starches,  for  instance, 
have  the  same  nutritive  value,  and  so 
a  knowledge  of  the  total  quantity  of 
these  bodies  present  gives  very  satisfac- 
tory data  for  estimating  the  food  value 
of  the  group.*  Very  many  analyses  and 
studies  of  fruit  and  fruit  products  have 
been  made  by  chemists  of  the  agricul- 
tural experiment  stations,  as  well  as  by 
the  different  Bureaus  of  the  Department 
of  Agriculture.  Table  1  summarizes  a 
large  amount  of  such  data  and  shows  the 
composition  of  fresh,  dried,  and  pre- 
served fruits  and  fruit  products,  and  for 
comparison  the  composition  of  a  few 
other  foods  as  well.  In  this  table  and 
the  discussions  which  follow,  attention 
has  been  given  especially  to  the  fruit  of 
northern  and  temperate  regions  and  no 
attempt  has  been  made  to  summarize  the 
considerable  amount  of  data  available 
regarding  tropical  fruits,  except  some 
which  are  grown  in  the  United  States 
or  which  are  fairly  well  known  at  least 
in  the  larger  markets.    Special  studies  of 


•  Deut.  EsfliRlndnB,  1905,  p.  81. 


*  An  extended  gummary  of  the  more  detailed 
analyses  of  frnlts  and  fruit  products  may  be 
found  In  Konljar's  Chemle  der  menschllchen 
Nahrunf^  und  Genussmlttel.  Berlin.  1903. 
volume  1,  fourth  edition,  pa^es  820-895. 
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tropical  fruits  have  been  made  by  the 
California  and  by  the  Maine  experiment 
stations,  and  the  Bnreau  of  Chemistryf 
of  this  Department  has  reported  an  ex- 
tended series  of  Inyestigatlons  of  such 
fruits  and  the  Jams  and  preserves  made 
from  them. 

Most  of  the  fruits  and  fruit  products 
included  in  the  table  are  too  well  known 
to  need  description.  Of  those  which  are 
less  familiar,  the  avocado  or  "alligator 
pear"  is  a  green  or  purple  fruit  not  un- 
like an  egg  plant  in  appearance.  The 
portion  eaten  is  the  pulp  which  sur- 
rounds the  single  large  seed.  In  tex- 
ture it  is  soft  and  somewhat  like  butter, 
and  to  this  quality  it  doubtless  owes  the 
name  "midshipmen's  butter,"  given  to  it 
in  the  days  of  sailing  vessels.  The  avo- 
cado is  eaten  in  a  variety  of  ways,  but 
is  most  commonly  served  as  a  salad. 
This  fruit  has  a  delicate,  almost  nut-like 
flavor,  and  is  every  year  becoming  more 
popular.  Earlier  publications)  of  this 
Department  have  discussed  the  avocado 
at  length  and  described  its  cultivation 
and   uses. 

The  fruits  of  several  sorts  of  cactus 
are  very  commonly  eaten  in  Mexico  and 
other  regions  where  cactus  is  abundant, 
and  are  common  though  less  well  known 
in  New  Mexico  and  the  Southwest.  Un- 
der the  name  of  prickly  pear  or  Indian 
flg  fresh  cactus  fruits,  particularly  the 
oblong,  oval,  yellowish  or  reddish  fruits 
of  Opuntia  ficus  indica,  showing  here 
and  there  characteristic  tufts  of  fine 
spines  or  bristles,  are  occasionally  seen 
at  certain  seasons  of  the  year  in  large 
fruit  shops.  Cactus  fruits  may  be  used 
for  jam  making  and  in  similar  ways.  A 
rather  hard  solid  preserve  or  "cactus 
cheese,"  which  may  sometimes  contain 
nuts,  is  a  Mexican  sweetmeat. 

Many  varieties  of  the  guava,  a  very 
aromatic  tropical  and  subtropical  fruit, 
are  grown  In  the  warmer  regions  of  the 
United  States,  and  Its  uses  are  so  varied 
that  It  Is  often  said  the  guava  occupies 

t  United  Rtates  Department  of  Agriculture, 
Bureau  of  Chemistry  Bulletin  87. 

t  United  States  Department  of  Agriculture, 
Bureau  of  Plant  Industry  Bulletin  77 ;  Farmers' 
Bulletin  160. 


much  the  same  place  in  cookery  in  the 
Tropics  as  the  apple  in  northern  regions. 
The  fresh  fruit  is  seldom  seen  outside 
the  regions  where  it  is  grown,  but  guava 
Jelly  and  guava  paste  are  common  com- 
mercial products,  and  have  been  popu- 
lar ever  since  the  days  when  the  West 
India  merchantmen  brought  these  del- 
icacies, preserved  tamarinds,  and  oranges 
and  lemons  to  our  northern  markets  as 
well  as  such  staple  goods  as  sugar  and 
molasses. 

The  roselle  or  Jamaica  sorrel  is  the 
fruit  of  a  widely  distributed  tropical 
hibiscus  which  is  grown  extensively  in 
California  and  Florida.  The  fruits  some- 
what resemble  okra  in  form,  are  of  a 
dark  magenta  color,  and  have  an  acid 
flavor  much  like  that  of  cranberries. 
They  are  used  for  jams.  Jellies,  etc. 

The  Surinam  cherry  is  the  fruit  of 
a  South  American  tropical  shrub  now 
grown  to  a  limited  extent  in  Southern 
Florida  and  California.  It  is  about  the 
size  and  shape  of  an  ordinary  cherry, 
and  owes  its  common  English  name  to 
this  fact.  The  fruit  is  bright  red  in 
color,  and  has  a  sharp  but  pleasant  acid 
flavor.  The  Surinam  cherry  is  used  for 
Jelly  making,  etc.,  but  is  seldom  a  com- 
mercial product. 

The  loquat,  commonly  though  incor- 
rectly called  the  Japan  plum,  is  grown 
to  a  considerable  extent  in  the  southern 
United  States.  The  small,  yellowish, 
plum-like  fruits  are  almost  translucent 
when  ripe,  and  are  covered  with  a  downy 
fuzz  or  bloom.  The  pulp  is  soft  and 
tender  and  quite  tart  until  fully  ripe. 
The  flavor  is  distinct  and  agreeable.  IjO- 
quats  are  used  both  raw  and  cooked,  and 
both  fresh  and  preserved  fruits  are 
commercial  products. 

The  sapodllla,  a  tropical  fruit  which 
thrives  in  regions  like  the  warmer  parts 
of  Florida,  suggests  a  good-sized  russet 
apple  in  appearance,  but  when  broken 
open  is  quite  different  in  character,  as 
it  contains  a  number  of  rather  large  flat 
brown  seeds  embodied  in  a  tender 
brownish  white  pulp.  The  flavor  is 
characteristic,  and  to  some  palates  sug- 
gests a  combination  of  a  pleasant  mild 
acid  with  caramel  or  brown  sugar.    The 
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sapodilla  is  a  not  uncommon,  commercial 
fruit  in  large  fruit  shops. 

Perhaps  no  fruit  of  the  Tropics  is  more 
often  discussed  than  the  mango,  some 
persons  being  exceedingly  fond  of  this 
juicy  aromatic  fruit  while  others  are  as 
outspoken  in  their  dislike.  There  are 
countless  varieties  of  the  mango,  and 
many  of  them  have  a  rank  turpentine- 
like flayor,  and  are  very  fibrous.    These 


qualities  are  not  apparent,  howerer,  in 
the  best  yarieties,  which  are  of  very 
delicate  flavor  and  very  palatable.  The 
fruit  is  cooked  in  a  variety  of  ways,  be- 
ing a  staple  article  of  diet  in  the  Tropics, 
and  is  also  eaten  fresh.  Some  difficulty 
is  experienced  in  shipping  mangoes,  as 
the  flesh  is  very  Juicy  and  tender,  but 
they  are  occasionally  found  in  market  at 
least  as  far  north  as  Washington,  D.  G. 


Table  I 

Average  composition  of  fruit  and  fruit  products. 


Refun 

Edible  Portion 

Water 

Pkotem 

Ether 
Extract 

Carbohydrates 

Aah 

KindofFniit 

Nttro- 
extraet 

GhidA 
Fiber 

Fad 
vahie 

poand 

FrcihFimta 
Apite 

Peret 

25.0 

6.0 

20.0 

86.0 

Peret 
84.6 
86.0 
81.1 
75.3 
86.3 
70.2 
80.9 
88.9 
86.0 
79.0 
79.1 
86.6 
77.4 
82.9 
81.9 
89.3 
77.9 
87.4 
74.6 
84.7 
89.6 
82.9 
67.0 
86.9 
89.4 
80.9 
66.1 
80.2 
89.3 
78.4 
76.8 
79.6 
85.8 
84.1 
89.6 
94.4 
86.5 
84.0 
77.9 
75.8 
90.4 
86.0 
92.4 
82.4 

26.1 
29.4 
29.2 
9.7 
19.0 
15.4 
18.8 
16.5 

Peret 

0.4 

1.1 

1.0 

1.3 

1.3 

1.4 

1.0 

.4 

1.5 

6.6 

1.5 

61.0 

1.3 

1.3 

.6 

1.0 

.2 

.6 

.6 

.4 

.6 

.6 

2.5 

.8 

.7 

1.0 

.8 

1.4 

.4 

1.0 

1.5 

.9 

1.0 

1.7 

.1 

.0 

2.1 

1.7 

.5 

2.0 

»:J 

.4 
.7 

1.6 
4.7 
5.3 
3.1 
.5 
2.1 
4.3 
2.8 

Peret 
0.5 

■  "ioii 

.6 

1.0 

1.8 

.8 

.6 

""b.i 

•  •  •  ■ 

1.6 
.7 
.6 
.7 

A 

.3 

"iri 

.2 

.1 

.5 
.7 
.6 
.3 

'"■'i!6 
■■"i!6 

6.3 
.7 
.3 
1.0 
1.6 
.7 
.6 

!2" 

3.0 

2.2 
1.0 
2.3 

.5 
1.5 
2.8 

.3 
5.4 

Peret 
13  0 

Peret 

12 

Peret 
0.3 

Calories 
290 

Apriooti 

13.4 

2! 
1 

1 

4 

1 

270 

ATomdo. ...      ..                                   ......... 

6  8 

512 

Ifwim 

21.0 

8.4 

11.7 

16.5 

8  4 

1.0 
2.5 
3.7 
.2 
1  ft 

460 

BlMkbeiriei 

370 

CMtiu  Fruit 

376 

Cheniee 

6.0 

866 

Gnnberricf 

215 

Cunmnti 

12.8 
13.1  i     a6.1 
18  8 

266 

Cttrnmti  (blaek)  a         . 

370 

Figi 

380 

Goonbemw  a 

M.O* 
8.0 

elS.l 
4.3 

266 

Qnpee 

26.0 

460 

QuATa  a 

815 

HueUebemee 

16-6 

346 

Leaums 

30.0 

7.4 
20.2 

9.9 
16.5 

1.1 

.6 

1.2 

7.6 

206 

Loquat 

396 

Mango  a,   . .. . 

640.0 

220 

MvdSua../..^.///////////////....'...... 

465 

Mulberry  a 

14.3 
7.2  1       2.1 

16.9 
6.7  i       3.3 

11  6 

380 

Muikmeioni. 

50.0 

6.6 

17.0 

27.0 

18.0 

10.0 

625.0 

24.0 

40.0 

6.0 

630.0 

5.8 

185 

Neoteriiui ...                               .     .. 

306 

OUves 

407 

OnuwM  . 

240 

PeMJMi 

5.8 
15.7 
29.7 
15.1 

9  3 

3.6 
1.6 
1.8 
2.1 

.4 

190 

Pears 

163 

Perunmoiu 

630 

174 

Piuaapdei. ....'. 

200 

Plaine  

20.1 
16.8  1        2.7 
18.9 

9.7  1       2.9 
12.6 

3.8  66.0 
2.5          1.1 

10.3 
12.2 

395 

Pomegranatw. . .. 

460 

Prunee 

370 

Raapberriee  (red) 

256 

Raepberriei  (Uack) 

310 

JMQ  DiiDerry 

190 

lUiubarbftallai.... 

40.0 

106 

RoeeBe  calyx 

236 

Roeelle  pod 

290 

Sapodilla  a 

640.0 

20.0 

6.0 

16.6 

18.6 

6.0 

2.8 
2.1 
1.4 

425 

Soarlet  hawa 

212 

Strawberries 

180 

Surinam  cherry 

13'.9 
6.7 

260 

Watermelons 

59.4 

140 

Whortleberries 

10.3 
62.0 

3.2 
6.1 

390 

Dried  Fruits 
Apples 

2.0 
2.4 
5.3 
2.6 
.9 
1.3 
2.4 
2.4 

1,350 

Apricots 

62.6 
65.8          2.1 
83.4            .7 

78-1 

1.290 

B&niiniui  « ....,,. , 

1.240 

1,610 

Qtrons 

1,526 

10.0 

74.6 
68.0 
66.0 

3.8 
6.2 
6.9 

1,616 

Pigs 

1,475 

1,635 

a  European  analysis. 


6  Assumed. 


e  Including  3 .5  per  cent  skin  and  seeds. 
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ENCYCLOPEDIA   OF  PRACTICAL   HORTICULTURE 


Table  I—Continued 


Kind  of  Fruit 


FkuneB. 


Dried  Fruits — Continued 


RaroberrieB 

St.  John's  bretd 

Zante  currants  (English  cumnts) . 


Canned  Fraita,  IVeserves,  Jellies, 

Crab  apples  (canned) 

Api>le  sauoe 

ApiiootB  (eanned) 

Apnoot  sauce 

Blaokbenies  (eanned) 

Blaebenies  (canned) 

Cherries  (canned) 

Cheny  jelly 

iigs,  stewed 

Grapeiiatter 

Olives,  green,  pickled 

OIiTes,  ripe,  pickled 

Orange  marmalade 

Peaches  (canned) 

Pears  (cuned) 

Pineapples  canned) 

Prunes,  stewed 

Strawberries,  stewed 

Angelica  staUcs  (caocUed) 

Apricots  (candied) 

Cherries  (candied) 

Citron  (candied) 

Ginger  root  (candied) 


Ete. 


Refuse 


Perct 
15.0 
10.0 


27 
19, 


Fruit  Jhoduets 

Olive  oil 

Rttpberry  juice 

Unfermented  grape  juice 


Other  Foods  for  Comparison 

Cabbage 

Potatoes 

Wheat  flour,  high  grade 

Com  meal,  bolted 

White  bread 

Beans,  dried 

Honey 

Sugar,  granulated 

Butter 


15.0 
20.0 


Edible  Portion 


Water 


Perct. 

22.3 

U.6 

8.1 

M7.3 

17.2 


42.4 
61.1 
81.4 
45.2 
40.0 
85.tt 
77.2 
21.0 
56.6 
36.7 
58.0 
64.7 
14.6 
88.1 
81.1 
61.8 
76.6 
74.8 
10.4 
14.4 
12.1 
18.2 
12.3 


49.3 
92.2 


91.5 
78.3 
12.0 
12.5 
35.8 
12.6 
18.2 


11.0 


Protein 


Perct 
2.1 
2.6 
7.3 
6.7 
2.4 


.3 

.2 

.9 

1.9 

.8 

.6 

1.1 

1.1 

1.2 

1.2 

1.1 

1.7 

.6 

.7 

.3 

.4 

.6 

.7 

.1 

.7 

.5 

.1 

.3 


.5 
.2 


1.6 
2.2 


11 
9 
9 

22 


.4 

.2 
.2 
.5 
.4 


1.0 


Ether 
Extract 


Perct. 


3.3 
1.8 
1.1 
1.7 


2.4 
.8 


1.3 

2.1 

.6 

.1 


0.3 
.1 
27.6 
25.9 
.1 
.1 
.3 
.7 
.1 


.1 
.1 
.2 
.1 
.2 


100.0 


6.5 


.3 
.1 
1.0 
1.9 
1.3 
1.8 


85.0 


Carbohydrates 


Nitro- 
gen- 
free 
extract 


Perct. 
71.2 
73.6 

80.2 
67.0 
71.2 


Crude 
Fiber 


Peret 
2.1 
2.5 

6.4 
3.0 


87 

83.0 

86.1 

77.6 

86.1 


54.4 

37.2 
17.3 
48.8 
56.4 
12.8 
21.1 
77.2 
40.9 
58 
11 
4 
84 
10.8 
18.0 
36.4 
22.3 
24.0 
3 


.5 
.6 
.3 
.5 


Adi     i 


a49.9 
6.9 


4.5 
18.0 
74.8 
74 
52 
55 
81 
100 


1.5 

1.1 

.5 

1.0 

.7 


1.1 
.4 
.3 

1.0 
.5 

4.4 


PercC 
2.3 
3.4 
2.6 
8.5 
4.5 


.5 
.7 
.4 
2.8 
.7 
.4 
.5 
.7 
1.1 
3.5 
1.7 
3.4 
.3 
.Z 
.3 
.7 
.5 
.5 
.« 
.7 
.6 
S.O 
.4 


.3 

.2 


1.0 
1.0 

.5 
1.0 

.5 
3.5 

.2 


3.0 


l.«X) 

1,605 
1«70S 

ivii0 

I,4S6 


1.120 


340 

hiso 

275 

415 

1.4S5 

1.115 
1,400 


U«5 


715 
439 
409 
1,560 
1,445 
1.455 
U80 
1420 


4jBU 
tIS 

150 

145 


1.1 
USS 

UlS 
MOS 

ijsao 


a  Probably  contuned  added  sugar. 


b  European  analysis. 


Most  fruits,  like  other  classes  of  foods, 
contain  more  or  less  material,  such  as 
pits,  skin,  etc.,  which  is  inedible.  When 
such  portions  are  removed  a  larger  or 
smaller  part  of  the  edible  material  is 
almost  always  of  necessity  removed  also, 
and  is  spoken  of  as  "waste."  In  re- 
porting analyses  the  amounts  of  inedible 
material  and  waste  are  grouped  together 
under  the  heading  "refuse."  As  may  be 
seen  from  the  above  table,  the  proportion 
of  refuse  In  fruits  varies  within  rather 
wide  limits.  Thus,  of  pears  It  constitutes 
on  an  average  10  per  cent  of  the  total 


fruit,  peaches  18  per  cent,  apples  and 
grapes  25  per  cent,  and  bananas  35  per 
cent,  while  in  the  case  of  raspberries 
and  blackberries  there  is  no  refuse  and 
the  whole  fruit  can  be  eaten. 

The  analytical  data  quoted  above  show 
that  fresh  fruits  are  in  general  dilate 
foods — ^that  is,  the  proportion  of  water 
which  they  contain  is  large,  compared 
with  the  total  amount  of  nutritive  ma- 
terial. It  has  been  suggested  that  fruits 
containing  80  per  cent  or  more  of  water 
be  classed  as  flavor  fruits  and  those  with 
less  than  80  per  cent  as  food  fruits.    As 


.    ^ 


